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METHODS OF MATURING FLASMACYTOID DENDRITIC CELLS USING 
IMMUNE RESPONSE MODDIER MOLECULES 

This qyplication dainis the benefit of U.S. Provisiraal Patent Application Ser. Nos. 
S 60/316144, filed August 30, 2001 and 60/370177, filed April 5, 2002. 

Backgronnd of the Invention 
Dendritic cells ate antigeh-pr^enting cells of the immune system that provide a 
fi3nctioiial bridge between tiie innate and the acquired immune systems. Immatuie 
doidritic cells can reside in various tissues of flie body, where they may ^counter 

10 pathogens or other foreign antig^. These encounters induce the secretion of certain 

cytokines including, for example, interferons such as IFN-ct The immature dendritic cells 
may capture an antigen and then migrate to lymphoid tissue where, after the dendritic cells 
mature, they present the antigen (or a portion of the antigen) to lynqihocytes. Antigen 
presentation taggers parallel immunological cascades resulting in an antigen-specific cell- 

IS mediated ixomune response and an antigen-specific humoral immune response. 

Flasmacytoid dendritic cells (pDCs) have heesx identified as the piimaxy class of 
dendritic cell responsible for producing and secreting interferons, including IFN-o; in 
response to an immunological challenge. A class of compounds known as immune 
response modifiers (IRMs) also can induce the production of various cytokines, including 

20 IFN-O^ in numerous species, including humans. 

Certain IRMs are small organic molecules such as tiiose disclosed in, for example, 
U.S. Patent Nos. 4,689,338; 4,929,624; 5,266,575; 5,268,376; 5,352,784; 5,389,640; 
5,482^36; 5,494,916; 6,110,929; 6,194,425; 4,988,815; 5,175,296; 5,367,076; 5,395,937; 
5,693,811; 5,741,908; 5,238,944; 5,939,090; 6,245,776; 6,039,969; 6,083,969; 6,245,776; 

25 6,331,539; and 6,376,669; and PCT PubUcations WO 00/76505; WO 00/76518; WO 

02/46188, WO 02/ 46189; WO 02/46190; WO 02/46191; WO 02/46192; WO 02/46193; 
and WO 02/46194. Additional small molecule IKMs include purine derivatives (such as 
those describ«l inU.S. Patent Nos. 6,376,501 and 6,028,076), small heterocyclic 
compounds (such as those described in U.S. Patent No. 6329,381), and amide derivatives 

30 (such as those described in U.S. Patent No. 6,069,149). Some of these small molecule 

IRMs may act through one or more Toll-like receptors QIK) such as, for example, TUtr 
1, TLR-2, 11^-4, TLR-6, TLR.7, and TLR-8. 
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Other IRMs include large biological molecules such as oligonucleotidB sequeoces. 
Same IRMs oligonucleotide sequences ccmtain cytosine-goanine dinocleotides (CpG) and 
are described, for exanq)le, inU.S. Patent Nos. 6,194^88; 6^07.646; 6^39,116; 
6^39,068; and 6,406,705. CpG has been reported to act toougb TLR 9. Further, CpG 
5 molecules may be used to activate doodritic cells (see, e.g., U.S. PaL No. 6,429,199). 

Other KM nucleotide sequences lack CpG and are described, for exan^le, in IhtCTiational 
Patent Publication No. WO 00/75304, 

SiiimnaTY nf the Invmtimi 

10 The present invention provides a method of inducing antigea presentation by 

dCTdritic cells in vitro, the method including: (a) exposing an isolated dendritic cell 
population to an antigen; (b) contacting the isolated dendritic cell with an irnmune 
response modifier molecule that is an agonist of Toll-like receptor 6, Toll-like receptor 7 
or Toll-like receptor 8; and (c) allowing the dendritic cell to process and present the 

15 antigen. In this aspect of the invention and in all additional aspects that follow, for some 
embodiments the immxme response modifier molecule is an agonist of Toll-like receptor 7, 
and in other embodiments, the immune response modifier molecule is selected Scorn the 
group consisting of imidazoquinoline amines, imidazopyridiue amines, 6,7-fused 
cycloalkylimidflzopyricfine amines, 1 ,2-bridged imidazoquinoline anaines, tWazolo- and 

20 oxazolo- qutnolinamines and pyridinamines, imidazon^hthyridine amines and 

tetrahydroimidazonq)haryridine amines, and phannaceutically acceptable salts thoreof. 

In another aspect, the present invention provides a method of detectiag cytokine 
production by a plasmacytoid deadritic cell, the meliiod includmg: (a) contacting an 
isolated plasmacytoid dendritic cell with an immune response modifier molecule that is an 

25 agonist of Toll-like receptor 6, Toll-like receptor 7 or Toll-like recqptor 8 in an amount 
e£Eective for inducing the plasmacytoid dendritic cell to produce one or more cytokines 
selected from IL-8, IP-IO, 11^6, MIP-H and IEN-6); and (b) detecting production of at 
least one of liie cytokmes by the dendritic celL 

In anotiiOT aspect, the present mvention provides a method of detecting expression 

30 of co-stimulatory markers by plasmacytoid dendritic cells, the method including: (a) 
contacting an isolated plasmacytoid dendritic cell with an immune response modifier 
molecule that is an agonist of Toll-like receptor 6, Toll-like recq)tor 7 or Toll-like receptor 
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8 in m amomxt effective for indndng the plasmacytoid dendritic cell to expr^s one or 
mora co-stinnilatory madder; and (b) detecting the expressicm of at least one co- 
stiinulatoiy madcer by llie plasmacytoid dendritic cetL 

In another aspect, the piesmt invention provide a method of eDhaQcmg survival of 

5 isolated plasmacytoid dendritic cells, the method including: (a) contacting a population of 
isolated plasmacytoid dendritic cells ^th an immime response modifier molecule lliat is 
an agonist of Toll-like receptor 6, ToU-lite receptor 7 or Toll-like receptor 8 in an amount 
effective for enhancing survival of the plasmacytoid diendntic cells; and (b) incubating the 
plasmacytoid dendritic cells under conditions so that at least 30% of the plasmacytoid 

10 dendritic cell survive for at least 48 hours* 

In another aspect; the present invention provides a method of detecting expression 
ofcbemolrine receptors by plasmacytoid dendritic cells, the method including: (a) 
contacting an isolated plasmacytoid doidritic cell with an immune response modifier 
molecule that is an agonist of Toll-lite receptor 6, Toll-like receptor 7 or Toll-like receptor 

15 8 in an amount effective for inducing the plasmacytoid dendritic cell to express one or 

more chemokme receptor; and (b) detecting expression of at least one chemokme receptor. 

In another aspect, the preset invention provides a method of identifying a 
compound that selectively induces production of a chemokine receptor by plasmacytoid 
dendritic cells, the method including: (a) obtaining a population of cells .that includes both 

20 inflammatory cytokine producing cells and plasmacytoid dendritic cells; (b) contactmg the 
population of cells ^th a test cornpound; (c)det6nnining the amount of chemokine 
receptor presmt in the population of cells contacted with the test compound; (d) 
detennining the amount of inflammatory cytokine(s) present in the population of cells 
contacted with the test compound; and (e) identifying the test confound as a selective 

25 induce of the chemoldne receptor if fiie chemokine reenter is present in the population of 
cells after contact wilfa the test compound in an amount at least three times greater than the 
amount of inflammatory cytokine(s) present in the population of cells. 

In another aspect, the present invention provides a metibiod of preparing a cell 
population enriched for cells that express a chemokine reenter, the method including: (a) 

30 contacting an isolated plasmacytoid dendritic cell with an immune response modifi^ 

molecule that is an agonist of Toll-like receptor 6, ToU-like receptor 7 or Toll-like receptor 
8 in an amoimt effective for inducing the plasmacytoid dendritic cell to express one or 
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more chemokine iecq)toi; and (b) eDiiching fhe cell poptdation for cells fhat express a 
chemokiiie leceptor. 

Jr another aspect, tiie present invention provides a melliod of treating a disease 
including: (a) contacting an isolated plasmacytoid dendritic cell with an imnume response 
modifier molecnle that is an agonist of Ton-like receptor 6, Toll-like receptor 7 or Toll- 
like receptor 8 in an amount effective for inducing the plasmacytoid dendritic cell to 
e3qn:ess one or more chemokine receptor (b) contacting the population of plasmacytoid 
dendritic cells with an antigen associated with fiie disease; (c) ecridnng fhe cell popnlaticm 
for cells caressing a high levd of expression of at least one chemokine Teceptxx; and (d) 
administering the enriched cell population: to a patient 

In another aspect^ tiie present invention provides a method of prqiaring a cellular 
adjuvant for the treatment of a disease including: (a) maturing plasmacytoid dendritic cells 
in vitro by treating tibie dendritic cells witii an immune reqKmse modifying compound tiiat 
is an agonist of Toll-like reciter 6, Toll*like recqptor 7 or Toll-like receptor 8; and (b) 
exposing the mature dendritic cells to an antigen associated with said disease. 

In another aspect* the present invention provides a method of treating a disease 
including administecing a therq)eutically efFective dose of plasmacytoid deadritic cells 
that have been matured by stimulation with an immune response modifying com^und 
tiiat is an agonist of Toll-like receptor 6, Toll-like receptor 7 or Toll-like receptor 8 to 
marmnal in need of such treatment. 

Various other features and advantages of the present inv^tion should become 
readily apparent with reference to the following detailed description, examples, claims and 
appended drawings. In several places tiirou^out the specification, guidance is provided 
through lists of examples. In each instance, the recited list serves only as a rqpresentative 
group and sbould not be inteipreted as an exdusive list 

Brief Description of the Drawings 

EfG, 1 shows ELBA detection of IFN-7produced by T-cells as a result of antigen 
presentation by pDCs. 

FIG. 2 shows ELISA detection of IL-10 produced by T-cells as a result of antigen 
presentation by pDCs. 
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FIG. 3 shows flow cytometry data comparing co-stmiulatoiy matker espressionby 
pDCs tEesteA wifli IL-3» IFN-orand IRM. 

FIG. 4 shows flow cytomdtxy data con^aring survival of pDCs when incubated 
with and without IRM. 

FIG. 5 shows flow cytometty data comparing chemokme lecGptaz CCR7 
expression by pDC^ treated witii IL-3, IFN^-a and IRM. 

ngtaflcd description of Illnstratfve Rmhtidiments of the Invention 
We have found that IRMs that are agonists of certam Toll-like receptors (for 
exanqile, TXR-6 and TLR-7) can induce a variety of biological responses fitmipDCs in 
additi<m to Hie previously known response of producing IFN-ct For example, certam 
IRMs fliat are known to be agomste of TLR-6, TUSL-l or TLR-8 can induce human pDCs 
to produce cytokines such as IFN-6) and human inducible protein (IP>10. These same 
IRMs also can enhance pDC (1) viability, (2) expression of co-s&nulatory markers, (3) 
expression of chemokme receptois, and (4) antigen presentation, as measured by 
production of IFN-7 and IL-10 by naive CD4'*' T-cells, induced by contact with antigen 
presenting pDCs. 

Plasmacytoid dendritic ceUs that exhibit inrareased expression of mariners such as 
co-stimuktorymaik0Csorchemo]dnerecq>torsniaybe^^ The 
emiched cell population may be used to produce one or more desired molecules in vitro 
tiiat may subsequently be administered to a patient for tfaer^eutic or prophylactic 
purposes. Alternatively, the euriched cell pcq>ulation itself may be administered to a 
patient Sxc therapeutic or prophylactic purposes. 

]RM Compoxinds 

As noted above, noany imidazoquinoline amine, imidazopyridine amine, 6,7-fused 
cycloalkyHmidazopyridine amine, 1,2-bridged iixiidazoquinoline amine, fhiazolo- and 
oxazolo- quinoHnamines and pyridinamines, imidazonaphthyridme and 
tetrahydroimidazonaphthyridine amine IRM conspounds have demonstrated significant 
inummomodulating activity. Exenq}laiy immune response modifier compounds suitable 
for use in invention include lH-inudazo[4,5-«]quinohn-4-amines defined by one of 
Formulas I-V below: 
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I 



Ru is selected &om the gnyup consisting of alkyl of one to ten carbon atoms, 
hydroxyalkjd of one to six carbon atoms, acyloxyalkyl wherein the acyloxy moiety is 
alkanoyloxy of two to fbw carbon atoms or benzoyloxy, and the all^l moiety contains one 
to six carbon atoms, benzyl, (pheayl)ediyl and phenyl, said benzyl, (phenyQelhyl or 
phenyl substitoent being optionally substituted on the benzene ring by one or two moieties 
independently sdected fiom the ffoup consisting of alkyl of one to &vx catbon atoms, 
alkoxy of one to four carbon atoms and halogen, with the proviso that if said benzene ring 
is substituted by two of said moieties, then said moieties together contain, no more than six 
caifoon atoms; 

B21 is selected firom the gioiq> consisting of hydrogen, alkyl of one to eight caibon 
atoms, benzyl, (phenyl)ethyl and pbmyk tiie benzyl, (phenyQethjd or phen^ substituent 
being optionally substituted on fhe benzene ring by one or two moieties independently 
selected fiom the group consisting of alkyl of one to four caibon atoms, .aIkoxy of one to 
four carbon atoms and halogen, with the proviso that when fhe benzene ring is substituted 
by two of said moieties, then tiie moieties together contain no more than sbc caibon atoms; 



each Ri is indepmdently selected fiom the gcoi^ consisting of alkoxy of one to 
four caibon atoms, halogen, and alkyl of one to four caibon atoms, and n is an integer 
fiom 0 to 2, with the proviso that if n is 2, then said Ri gioups together contain no more 
than six caibon atoms; 



and 




n 



wherein 
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Ria is selected fioDoi the groi^ consisdng of straight chain or branched chain 
alkenyl cantaining two to ten carbon atoms and sixbstibited straight chain at branched 
rfiatn alken^ containing tvtro to ten carbon atoms, T^Aierranllie substitaent is selected &om 
&e ffoap consisting of stcaigbt chain or faranched chain alkyl containing one to four 
carbon atoms and cycloalkyl containing three to six caxbon atoms; and cycloalkyl 
containing three to six caibon atoms sobstitixted by straig^ chain or brandied diain aOcyl 
contaimng one to four carbon atoms; and 

R22 is selected from the group consisting of hydrogen, straight chain or branched 
i^infn aUcyl containing one to eight caibon atoms, benzyl, ^ihenyQeth^ and phenyl, Ihe 
betr^I, (phmyl)eih^ or phrayl substitaeot bdng optionally sabstituted on the benzene 
Tin g by one or two moieties independently selected fiom the group consisting of straight 
^harn or branched chain alk^ containing one to fiyur caibon atoms, straight chain or 
branched p bai'n alkoxy cantaining (me to four carbon atoms, and halogen, witibt the proviso 
tibat when the benzene ring is substituted by two such moieties, then the moieties together 
contain no more than six carbon atoms; and 

each is mdependently selected from the group conastmg of straight diain or 
branched chain alkoxy containing one to four carbon atoms, halogen, and straight chain or 
branched chain aUcyl containing one to four carbon atoms, and n is an integer from zearo to 
2, with the proidso that if n is 2, then said R2 groups tog^er contain no more than six 
carbon atoms; 




m 

wherein 

B23 is selected fiom the group consisting of hydrogen, straight chain or branched 
chain alkyl of one to eight caibon atoms, benzyl, (phenyl)efhyl and phenyl, the benzyl, 
(phenyl)etfayl or phenyl substituent being optionally substituted on tiie benzene ring by 
one or two moieties independently selected fiom the group consisting of straight chain or 
branched chain alkyl of one to four caibon atoms, strai^t chain or branched chain alkoxy 
of one to four carbon atoms, and halogen, with the proviso that whsn. the benzene ring is 
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substituted by tv^o such moieties, tfioa the nurieties togefher contaiii no more than wi 
caibon atoms; and 

each S3 is indeprndentiy selected fiom the group consisting of strai^t chain or 
bmnched chain alkoxy of one to four carbon atoms, halogen, and straight chain or 
5 branched chain all^l of one to four carbon atoms, and n is an integer from zero to 2, with 
the proviso that if n is 2, then said R3 groups together contain no more than sfac carbon 
atoms; 




10 wherein 

Ri4 is -OBRxRy^erdn Ry is hydrogen or a caibonrcaibon bond, with the proviso 
that ^ribten Ry is hydrogen Rx is alkoxy of one to four caibon atoms, hydroxyalkoxy of one 
to four carbon atoms, l-a]kynyi of two to ten caibon atoms, tettahydropyranyl, 
alkoxyalkyl wherein the alkoxy moiety contains one to four caibon atoms and the allqd 

1 5 moiety contains one to four carbon atoms, 2-, 3-, or 4-pyiidyl, and with the forfiier proviso 
that when Ry is a catbon-carbon b ond Ry and together foim a tetrahydroftranyl group 
optionally substituted wilh one or more substLtuents indq)endently selected ftom the group 
consisting of hydroxy and hydroxyalkyl of one to four carbon atoms; 

R24 is selected from the group consisting of hydrogeo, alkyl of one to four caibon 

20 atoms, phenyl, and substituted phmyl wherem the substituent is selected fiom Hbs gxnxp 
consisting of alkyl of one to four caibon atoms, alkoxy of one to four caibon atoms, and 
halogen; and 

R4 is selected from the group consisting of hydrogen, straight chain or branched 
chain alkoxy containing one to four carbon atoms, halogpn, and straight chain or branched 
25 chain alkyl containing one to four caibon atoins; 
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V 

Ri5 is selected firom fhe group CQnsistmg of: hydxog^ straig}it chain or branched 

5 chain alkyl contaimng one toten cazbon atozos and sobstitoted siraigjbt diain or branched 
chain alkyl containing one to ten caibon atoms, whermi fhe substituent is selected from 
fhe group consisting of cycloallQrl containing three to six carbon atoms and cycloalkyl 
containmg tfiree to six carbon atoms substituted by straight chain or branched chain alkyl 
contaimng one to four carbon atoms; straight chain or branched chain alkenyl ccnitaining 

10 t97o to ten caibon atoms and substituted strm^t chain or branched chain alkenyl 

contaimng two to ten caibon atoms, wherein fhe sobstituent is selected fiom fhe groiqp 
consisting of cycloalkyl containing tibKree to six carbon atoms and cycloalkyl containing 
three to six carbon atoms substitated by straight chain or branched chain alkyl containing 
one to fi>Tir carbon atoms; hydroxyalkyl of one to six carbon atoms; alkoxyalkyl ¥^er^ 

IS ttie alkoxy moiety contains one to four carbon atoms and fhe alkyl moiety contains one to 
six carbon atoms; acyloxyalkyl wherein &e acyloxy moiety is alkanoyloxy of two to four 
caibon atoms or benzoyloxy, and the alkyl moiety contains one to six caibon atoms; 
benzyl; ^henyl)ethyl; and phenyl; said benzyl, (phenyQetiiyl or phenyl substituent being 
(qplionally substitated on fhe benzene ring by one or two moieties independ^y selected 

20 fiom fhe group consisting of alkyl of one to four caibon atoms, alkoxy of one to f our 

caibon atoms, and halogen, with the proviso that vibesa said benzene ring is substituted by 
two of said moieties, then fhe moieties togetiier contain no more than six caibon atoms; 




25 wherdn 

Rs and Rt are independently selected fiom die groi^ consisting of hydrogen, alkyl 
of one to four carbon atoms, phenyl, and substituted phenyl wherein fhe substituent is 
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selected from llie grovp consistrng of alkyl of erne to fotir carbon atoms, alkoxy of one to 

four carbon atoms^ and balogen^ 

X is selected from the gnnq) consisting of alkoxy contai^^ 

atoms, alkoxyaOcyl M^ierein the alkoxy moiety contams one to four carbon atoms and the 
S alkyl moiety contains one to four carbon atoms, hydrcncyalkyl of one to four carbon atoms, 

baloall^l of one to four cazbon atoms, alkylamido wherdca the alkyl groq> contains one to 

four carbon atoms, amino, substitated amino whacein fiie sixbstituent is alkyl or 

hydroxyalkyl of one to four carbon atoms, azido, cbloro, hydroxy, 1-morpholino, 1- 

pyirolidino, alkylthio of one to four carbon atoms; and 
10 Rs is selected fiom the group consdstipg of hydrogen, straig^ chain or branched 

chain alkoxy containing one to four carbon atoms, halogen, and straight chain or branched 

chain alkyl containing one to four caibon atoms; 

and a phannaceulicaUy acceptable salt of any of the foregoing. 

Suitable 6,7 fused cycloaQsylimidazopyridine amine IRM compounds are defined 
15 byFonnulaVIbelow: 

NH, 
VI 

wbi^etn 

misl, 2, or 3; 

20 Ri6 is selected fiom the group consisting of hydrogenc cyclic aflcyl of thre^ four, 

or five carbon atoms; straight chain or brandied chain allcyl containiii^g one to ten carbon 
atoms and substituted straight chain or branched chain alkyl containing one to ten carbon 
atoms, wherein the substituent is selected fiom the groiqp consisting of cycloalkyl 
containing three to sbc caibon atoms and cycle aflcyl containing three to six caifocn atoms 

25 substitated by strai^ chain or branched chain alkyl containing one to four cazbon atoms; 
fiuoro- or chloroalkyl containing fiom one to ten carbon atoms and one or more fluorine or 
chlorine atoms; straight chain or brandied chain alkenyl containing two to ten caibon 
atoms and substituted straight chain or branched chain alken^ contahnng two to ten 
carbon atoms, wherein the substituent is selected fiom the group consisting of cycloaUcyl 
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containmg tiiiee to six carbon atoms and cycloalkyi containing Uiree to six carbon atoms 
sobstitated by stcai^t chain or branched cham alkyl containing one to four caibon atoms; 
hydroQcyaHcyi of one to six carbon atoms; alfcoxyalkyl whrarein &e alfcoxy mdety contains 
one to four carbon atoms aod the altyl moiety contains one to six carbon atoms; 
S acyloxyalkyl wherein Ihe acyloxy moiety is eSkmoyloxy of two to four carbon atoms or 
benzoyloxy. and the alkyl moi^ ccmtains one to six carbon atoms, with Ihe proviso ihst 
any such alkyl, sobstituted aU^rl, alkenyl, substituted alken^ hydioxyalkyl, alkoxyalkyl, 
or acjioxyalkyl group does not have a fully carbon substituted carbon atom bonded 
dir^y to the nitiogen atom; heozyl; (phenyl)etiiyl; and phenjd; said benzyl, (pheayl)efbyl 

10 or phenyl substituent bemg optionally substituted on the benzene ring by cme or two 

moieties indqyendenlly selected from the g)x>vp consisting of alkyl of one to four caibon 
atoms, alkoxy of one to four carbon atoms, and halogen, with the proviso fiiat when said 
benzene ring is substituted by two of said moieties, then flie moieties togeOier contam no 
more than six caibon atoms; 

15 mi'CHRJBLy 
wherein 

By is hydrogen or a caibon-carbon bond, with the proviso tiiat when Ry is hydrogen 
is sBsoxy of one to four caibon atoms, hydroxyalkoxy of one to four caibon atoms, 1- 
alkynyl of two to ten carbon atoms, tetrahydropyranyl, alkoxyalkyl wherdn the alkoxy 

20 moiety ccmtams one to four caibon atoms and the al^l moiety contains one to four caibon 
atoms, 2-, 3 -, or 4-pyzid^ and with the &rther proviso that whm Sy is a carbonrcaibon 
bond Ry and R^ together form a tetrahydiofixranyl gmxp optionally substituted with one or 
more substitnents independently selected firom the ffoup consisting of hydroxy and 
hydroxyalkyl of one to four carbon atoms, 

25 Ru is selected from tibe group condsting of hydrogen, straight chain or branched 

chain alkyl containing one to eight carbon atoms, straight chain or branched chain 
hydro:?9^alkyl containing one to six caibon atoms, moipholinoaDcyi, benzyl, Cphenyl)ethyl 
and phenyl, the benzj^ ^henyl)ethyl or phenyl substituent bdng optionally substituted on 
the benzene ring by a moiety selected fiom tiie group consisting of methyl, mefhoxy, and 

30 halogen; and 

'C(^)(Rt)CX) wherein Bs and Rt are independently selected fiom the groiip 
consisting of hydrogen, alk^ of one to four carbon atoms, phenyl, and substituted phenyl 
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wfafiiem tiie siibstitaetit is selected from the groiqp ccmsisting of alk^ of one to four carbon 
atonxs, flikoxy of one to four carbon atoms, and halog^ 

X is selected fiom the groiq> consisting of alkoxy containing one to foxor caibon 
atoms, alkoxyalk^ wherein the alkoxy moiety contains one to four carbon atoms and the 
alkyl moiety contains one to four caxbon atoms, haloallcyl of one to four caibon atoms, 
BikylmndD wherein the alkyl group contains one to four carbon atoms, amino, substitoted 
amino i^lierein the substttuent is alkyl or hydroxyalkji of one to four caxbon atoms, azido, 
alkyhhio of one to four carbon atoms, and morphoIinoallQd wherein the alkyl moiety 
contains one to four carbon atoms, and 

R6 is selected fiom the groiq> consistmg of hydrogen, fbioro, chloro, straight chain 
or branched chain alk^ containing one to four carbon atoms, and straight chain or 
branched chain fhioro^ or cfaloroalkyl containing one to four carbon atoms and at least one 
fluonne or cUorxae atom; 
and phannaceutically acceptable salts thereof 

Suitable imidazq)yridine amine JBM compounds are defined by Formula VII 

below: 




vn 

wherein 

Ri7 is selected fiom the group consisting of hydrogeI^ -CH2RW wherein Rw is 
selected fiom the group consisting of straight chain, branched chain, or cycUc aD^l 
containing one to ten caibon atoms, straight chain or branched chain alkenyl containing 
tv7o to ten carbon atoms, straight chain or branched dudn hydroxyalkyl containing one to 
six carbon atoms, alkoxyalkyl herein the alkoxy moiety contains one to Ibur carbon 
atoms and the alkyl moiety contains one to six carbon atoms, and phen^efh^ and - 
CH=CRzRz wherein each Sz is independently straight chain, branched diain, or cyclic 
alkyl of one to six carbon atoms; 

R27 is selected from the group consisting of hydrogen, strai^t chain or branched 
chain aUcyl containing one to eight caibon atoms, straight chain or branched chain 
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hydroxyaII;yl contaming erne to six carbon atoms, aJkoiqfalkyl wherein the alkoxy moiety 
contains one to four carbon atoms and the alkyl moie^ contains one to six carbon atoms, 
benzyl, (phenyl)eth^ and phenyl, flie benzyl, ^henyl)6th]d or phenyl sabslituent being 
optionally substituted on flie beozene ring by a moiety selected fix>m the ffoxip consisting 
5 of methyl, melhoxy, and halogen; and moipholinoalkyl wherein ttie alkyl moiety contains 
one to £bur carbon atoms; 

Rc7 and R77 are independ^y selected fiom the group consisting of hydrogen and 
alkyl of one to five carbon atoms, with the proviso that R67 and R77 taken together contain 
no mojB than six carbon atoms, and with the further proviso that when R77 is hydro 
1 0 then IU7 is other tiian hydrogen and R27 is other than hydrogen or morpholinoalkyl, and 
with HhQ further proviso that when Rfi? is hydrogen then R77 and Rz? are other than 
hydrogen; 

and pharmaceutically acceptable salts thereof 

15 Suitable ly2-biidged hnidazoqiiinoline amiue IKM conqiounds are defined by 

Formula Vm below: 




vin 

wherein 

20 Z is selected fiom the group consisting of: 

-(CH2)p- wherdnp is 1 to 4; 

-(CH2)a-C(R{>RE)(CH3)b-, wherein a and b are integers and arH) is 0 to 3, Rd is 
hydrogen or alkyl of one to four carbon atoms, and is selected fiom the group 
consisting of alkyl of one to four carbon atoms, hydroxy, -ORp wherein Rp is alkyl of one 
25 to four carbon atoms, and -NRclR'o wherein Rg and R*g are independently hydrogen or 
alkyl of one to four carbon atoms; and 

-(CH2)a-O0-(CH2)b- wherein a andb are integers and a+b is 0 to 3, and Y is O, S, 
or -NR-r wherein Rj is hydrogen or alkyl of one to four carbon atoms; 

qisOor l;and 
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Ss is selected fixnn fhe gcoiq;^ cansisting of alk^ of one to four carbon atcmiB^ 
aUcoxyof oneto four carbon atoms, and halog^ 
and phatmaceoticany acceptable salts ttieceo£ 

Suitable fliiazolo* and oxazolo- qainolinamine and pyiidinamme compounds 
include compounds defined by Fonnula DC: 




IX 

wherein: 

' Ri9 is selected fiom the group consisting of oxygen, solfiir and selemum; 
R2j^ is selected fiom the gcoap c onsisting of 
-hydrogen; 
-alkyl; 
-a]kyl-OH; 
-haloalkyl; 
•alkenyl; 
-aDcyl-X-aDcyl; 
-alkyl-X-alkenyl; 
-alkenyi-X-alkyl; 
-alkenyl-X-alkenyl; 

^aIkyl-"N(R59)2; 
-alkyl-Ns; 

^aIkyi-a€(0>-N(R59)2; 
-heterocycl^ 
-alkyl-X-heterocyclyl; 
-alkenyl-X-heterocyclyi; 

-alkyl^x-aryl; 
-alkenyl-X-atyl; 

-14- 



wo 03/020889 



-hetetoaryl; 

-flLDiyI-X-lietea:Dazyl; and 
-alkeiiyiO&heteroaryl; 
B39 and R49 are each iadependeuQy: 
•lxydiog€!Q; 

-Mo; 

-haloalk^; 

-N(R59)2; 

or whan tafceai togeber, Ra9 and Ri^ fbrni a fused 
acomatic, hetGEtoaiomatic, cycloalk^ or hetotocyGlic ring; 
X is selected fiom ttie groiJp consisting of -0-, ~C(0)-, -C(0)O-, 

-0C(0)-, and a bond; and 

each 659 is independently H or Ci^alkyl; 
and phaimaceutically acceptable saks fhereo£ 

Suitable imidazonaphthyridinB and tetrahydroimidazonaphth^ridine IRM 
compounds are those defined by Formulas X and XI below: 




X 

whefein 

A is ^N-CR==CR-Cft=; =CR-N=CR-CR^ <R43l=N-CaElp; or 
=CR-CR=<3l-N=; 

Riio is selected fiom fhe group consisting of: 
-hydrogen; 

all^l or C2.20 albenyl that is unsubstitated or substituted by one or more 
substituents selected fiom the group consistmg of: 
•aryl; 

-heteroaiyl; 
-het^ocyclyl; 
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-0-Ci.2oanq^ 
-CHCi-ooaWo-i-aiyl; 

-(HCi.2oaIlQA)o-i^e^cycly]^ 
-Ci.20 aBooxycaibQir/l; 
-S(0)(Ki-Ci.2oalkyi; 
-S(0)o-2-<Ci.2o alk^Vt-aiyl; 
-S(O)(>-2-<Ci-20 fllkylVrhBteroaiyl; 
-S(0)o-2KCi^ alkyOw^ieterocyclyl; 
-N(R3io)2; 

-halogen; 
-NQ2; 
-OB^and 
-SH;aad 

-C1.20 alkyl-NRaio-Q-X-IUlo or -Q^20 aIteaytNR3irQ-X-R4io wheran Q is-CO- 
or-^Qz-; X is abond, -O- or -NRai<r and Rao is aiyi; heteioaiyl; heteocyclyl; or -Ci^ 
alkyl or C2-20 alkenyl that is uosubstiMited or substituted by rae or more substitoents 
selected fi»>m the groiqi consistiiig of: 
-aryl; 

-heteioaryl; 

-heterocyclyl; 

^-Ci^o alkyl* 

-0-(Ci-2oalkyl)o-i-aiyfe 

^-(Ci.2oalkyl)o-rlietaroaiyl; 

-0<Ci.2oaIkyOo.rheterocyclyl; 

-Ci.2a alkoxycaibonyl; 

-S(0)o.2-Ci-20 alkyl; 

-S(0)o.2-(Ci.20 aIkyl)o.raiyl; 

-S(0)o-2-<Ci.20 alkyl)o.rlietOT)aryl; 

-S(O)(^2-(Ci-20 alkyl)o-rheterocyclyl; 
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.N(R3io)2; 

-NR3i(rC(K)-Ci.2oalkyl; 

-Na; 

oxo; 

-halogooo; 
-NQz; 
-OH; and 
-SH;QrR4iois 



R210 is selected from the group consisting of: 
-hydrogeiu 
-Cmo alkyl; 
-C2-10 alkenyl; 
-aryl; 

.Ci.ioaDqd-O-CMo alkyl; 
-Ci-io alkyl-O-Ca-io alkenyl; and 

-Cmo alkyl or C2.10 alkenyl substituted by one or more substituents selected from 
the group consisting of: 



-OH; 

-halogen; 

-N(R3io)2; 

-CO-N(R3io)2; 

-COCmo alkyl; 

-N3; 

-arjd; 

-heteroaryl; 
-heterocyclyi; 




(j5H2)« 
N(R3io)2 



wherdn Y is -N- or -CR-; 
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-CO-aryl; and 
-CO-heteioaryl; 

each B310 is independeiitly selected fiom titie gtoup consistiiig of hydrogea and Q. 
loalkyUand 

each R is indepexLdentty selected fiom the groi^ consisdng of hydrogen. 
Cx^io aUkyX Cmo aUcoxy, halogw and tdfluorQnie&yl, 



B is -m-C(R)2-C(R)rC(RV^ -C(R)2-NR-C(R)r C(R)r; 
"C(R)2-C(R)2-NR-CCR)2- or -C(R)2<;(R)r C(R)rNRs 



Rm is selected from the group consisting o£ 
-hydrogen; 

"CuTO alkyl or C^zo alkenjl tibat is nnsobstitoted or sobstitiited by one or more 
substituents selected fiom the gcoi^ consistbigof: 



-aryl; 

-iietescoaiyl; 

-hetecocyd]^ 

•O-Ci^o alkyl; 

-C)-(Ci.2oalkyl)o-i-aryl; 

-0*(Ci.2oalkyl)a.rlieteroaiyl; 

-O-(Ci.2oaIkyl)o.i-h0tm}cycl^ 

"C|.2o alkoxycarbon^; 

■S(0)(w -Cm alkyl; 

-S(0)a.2-(Cu2a alkylVi-aryl; 

-S(OV2-<Cx.2o alkyl)o.rliBteroai^; 

-S(0)o.2^Ci^o aIkyl)o.i-heterocyclyl; 

-N(R3ii)2; 




NH2 



XI 



wfaerein 



-18- 



wo 03/020889 



PCT/US02/27393 



oxo; 

-balogen; 

-NQ2; 
-OH; and 

-Ci^ aO^-NRan-Q^X-IUn or -Czm aIk»n:^-NR3n-Q-X-R4ii ^tdiarein Q is -CO- 
QT-SQzS X is a bQnd» -O- or -KRsu- lUu is atyl; heteroaryl; heteiocycl)^ or *Ci^ 
alkyl or C2.20 al^e^l that is 11^^ on& or niore sab^tusnts 

selected fiom fhe group consisting o£ 
-aryl; 

-heteroaiyl; 

4ieterocyctyl; 

-0-Ci^alkyl» 

-CHCi.2oaIkyI)o^raiyl; 

-0-(Ci^oall{^)o.i-'Iiete!roaiyl; 

-0*(Ci.2oalk^)o.i-lietei:ocyclyl; 

-C1.20 alkDxycarbonyl; 

-S(0)(M-Ci-2oalk3d; 

-S(O)(w-(Ci.20 alkyl)o4-aryi; 

"S(Q)o^2^Ct^ allc^)o.rh6tetoai^ 

-S(O)a.2-(Ci40 alkyOo-rbeteiocyclyl; 

-N(R3ii)2; 

•^NR3irCOaCi.2oaIkjd; 

-N3; 

0x0; 

-halogen; 
-NQ2; 
-OH; and 
-SH;orR4nis 
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(0)a.i 

N(R3ii)2 
wherein Y is -N- or -CR-; 
R211 is selected from the group consisting of: 
-hydrogen; 
"Cuxo alkyU 
-C2-10 aBcCTiyl; 
-aryl 

-Ci-io alkyl -O-CMo-alkyt 
-Ci-io al]Qd-0-C2.ioaD£:enyl; and 

-Ci-io alkyl or C2-10 alkenyl substituted by one or more substituents selected firan 
the group consisting of: 
-OH; 
-halogen; 
-N(R3ii)2; 
.CO-N(R3ii)2; 
-CO-Ci-io alkyl; 
-N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-COaryl; and 
-COheteroaryl; 

each R311 is independently selected ftom the gcoyxp consisting of hydrogen and d, 
10 alkyl; and 

each R is independently selected from the groi^ consisting of hydrogen, 
Ci-10 alkyl, Ci-io alkoxy, halogen and trifluoromethyl, 
and phannaceutically acceptable salts thereo£ 
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Additional suitable liMimdazo[4»5-^]qiiinol^^ and t€ti:ahydn>* Iff- 
uxudazo[4p5-c]qiuno]in-4-amh^ include compcmnds defined by Focmulas XQ ^XHI and 
XlVbelow: 




xn 



R112 is -aIkyl-KElair<X>-R4i2 or -alkenyl-NRait-CO- R4U whmin R«l2 is aryl 
lietexoaxyl, eSkyl or alkenyl, each of wUcb noay be unsubstituied or substituted by one or 
more sub stitoents selected fiom the ffoap cosisisthig of: 

-alkyl; 

-alkm^ 

-alkynyl; 

-(alkyQw-aryl; 

•<alkyi)a.i-(sabstituted ai^); 

•<aIkyl)a.i-heteroaxyl; 

-(aIk3d)o.i-(s"^''^^i>^ heteioar]^; 

-O-alkyl; 

-CKanorl)M-aryl; 

-^H^llivOo^Ksu'islitQted aiyl); 

-0-(a]]cyl)&.rbBteroaiyl; 

-0-(aIkyl)o-t-(siibstitated heteroaxyl); 

-COaryl; 

-CCKaubstitutedaiyl); 

•-CO-hetecoaiyl; 

-CO-(substitated heteioaryl); 

-COOH; 

-CO-O-aDcyl; 
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-CO-alkyU 

-S(0)o.2^alkyl; 

-S(0)(w-(alkyl)o.i-aiyi; 

-S(0)M-<a]kyl)a.i-(substitatBd aiyl); 

-S(0)o-2-(aJJQ^Oo-i-hBtBcoar^; 

^(0)0-2 -{alkyOo-Ksubstitatedh^ 

^P(0)(OR312)2; 

-NR3i2-Ca-0-atkyl; 

-halogen; 

-CN; 

-haloalbyl; 
'O-haloalkyI; 
-CO-haloalkyl; 
-OH; 

"SB; and in fhe case of alkyl, aOcenyl, or hetetocycl]^ 0x0; 



wherein Rsjz is an aryl, (substitated airyl)> heteroaiyl, (substituted heteroaiyi), 
heterocyclyl or (substituted hetemcyclyl) group; 

R212 is selected fiom the groiq) consisting of: 



-hydrogen; 
-aJkyl; 
-alkenyl; 
-arjl; 

-(substituted aryl); 
-heteroaiyi; 

-(substituted hetooaryl); 
-heterocyclyl; 
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-(substituted heterocyclyl); 
-aBqrl-^alkyl; 
-alkyl-O-alkeiiyl; and 

-alkyl or alkenyl substituted by one or more snbstttaents selected jftom tbe 
ff^vp consisting o£ 

-OH; 
-halogea; 

-N(R312)2; 
-CON(R3l2)2; 

-CO-CMoallqrl; 

-CO-CM^Moalfcirl; 

-N3; 

-aryl; 

-(sabstitated aiyl); 
-heteroaiyl; 

-(substitiited hetetoar^; 
^heterocyclyl; 
-(substituted heterocyclyl); 
-CO-aryl; and 
-CO-heteroaiyl; 

each R312 is independent^ selected fiom Ike group consisting of hydrogen; Cmq 
alkyl-heteroaryl; Cmo ansyl-(Bubstitatedheteroaiyl); Cmo alkyt-aryl; Cwo alkjd- 
(substituted atyl) and Cmo aDcyl; 

visOto4; 

and each R12 present is indq)endenfly selected from the group consisting of Ci.jo 
alkyl, Clio alkoxy, halogen and trifluoromethyl; 
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xm 

wherdn 

Sii3 is *aIM-:NS3]3- SQ2 -X-S413 or -alken^-NRaxa- SQ2 -X-S413 ; 
X is a bond or -NRsis-; 

Riia is az]d, heteroaryl, hetecocyclyl, alkyl or aDcenyU of which may be 
unsnbstituted or substxtuted by one or more substbieiits selected fiom the group consistmg 
ofi 

-alkyl; 

-altenyl; 

-atyl; 

-heftearoaiyl; 

<-heterocyclyl; 

-substituted cycloalkyl; 

-substituted ar^d; 

-substituted heteioaryl; 

-substituted heteiocycljd; . 

-O-aBcyl; 

-C)-(aIkyl)o.i-aryi; 

-C)-(aIIvl)o-rsubstitated aryl; 

-CKalkylVi-heteroaz^ 

-0-(a]kyl)o.i-sub5tituled heteroar^ 

-0-(a]kyl)o-i-hetTOcyd^; 

-0(a]kyl)o.rsdbstitQted heterocyclyl; 

-COOH; 

-CO-Oralkyl; 

-CO-aDcyl; 

-S(OV2-aIkyl; 
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-S(0)M-(alkyl)o.i-aryl; 
-S(0)o.2Ka]kyl)o.rsabstitiited aiyl; 
•5(0)0-2 -(aUs^'iVi-lieteroaryl; 
-S(0)(w-(aIkyl)o.i-aDbstitated heteroaiji; 
-S(0)o-2 -(alkyl)o-i-heterocyclyl; 
-S(0)o.2 -(aBsylVrsobstitiited heterocyclyl; 

-(alkyl)M-NR3i3R3i3; 
-<alkyl)o-i--NR3i3-CO-0-alkyl; 
-(alfcylVi-NRsiB-CO-alkyl; 
-(aUcylVi-NRsu-CO-aiyl; 
-(a]kyl)o.i-]SIR3i3-CO-sabstitiited aiyl; 
-(alkyl)o.rNR3i3-CO-lieteoaryl; 
-(alkyl)o-rNR3i3<IO-siibstituted hetaroaryl; 
-N3; 

-haloalkyl; 

-haloalkoxjr, 

-CO-haloalkyl; 

•*CX)-haloa]koxy; 

-NO2; 

-CN; 

-OH; 

-SH; and in the case of alkyl, alkesiyl, or heterocyclyl, 0x0; 
K213 is selected from the group consisting of: 
-hydiogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-substituted aiyl; 
-heteroaiyl; 
-substituted heteroaryl; 
-alkyl-O-all^l; 
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- aH^I-O-alkenyl; and 

* alkyl or alkenyl substituted by one ormxm substituats selected from the 
groiqp consistuig o£ 

-OH; 
-halogei^ 

-N(R313)2; 

-CO-Cnoalkyl; 

-CO-O-CwoaDqrl; 

-N3; 

-aiyl; 

-substitoted acyl; 
•h^eroaiyl; 
-substituted heteroaryl; 
-hetacocydyl; 
•^substituted hetetocyclyl; 
-CO^arj^ 

-CO-<sub$lituted aiyi); 
-CO-heteroaiyl; and 
-CO-(sttbstiti^ heten)aiyl); 
each Bau is ind^endently selected fiom the group consisting of bydiogen and Ci. 
10 alkyl; 

Rsia is selected fiom the grQfU|> consisting of hydrogen and Cmo alk^ or R413 aod 
R513 can combine to form a 3 to 7 membered het^cyclic or substituted het«)cyclic ring 
vis0to4; 

and each Ri3 present is independently selected fiom the groiq> consisting of Cmo 
aBc^ Cmo allcoxy, halogen and tEifluoromelfayl; 
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XIV 

wherein 

Rii4 is -alkyl-NI^i4.Cy-]^i4'X-R4i4 or 
-alkeayl-NR3i4-CY- NR514-X" R414 

Yis=Oor^; 

X is abond, -CO- or-SCV; 

R414 is aiyl, heteroary], heterocyclyl^ alkyl or dlkezi>d» each of which may be 
unsubstitiited or substituted by one or more substituents selected from the group consistiag 
of: 

-alkyl; 

-alkenyi; 

-ary^ 

-heteroaryl; 

-heterocyolyl; 

-sobstitated aiyl; 

-substituted heteroaiyl; 

-substituted heterocyclyl; 

-Oalkyi; 

-0-(aDcyl)o-i-aryl; 

-0-(aIkyl)o.i-substituted arjd; 

-0-(alkyI)ft.rheteroaryU 

-0-(a]kyl)o.rsubstitated heteroaiyl; 

-0-(alkyi)o.i-heterocyclyl; 

-0-(alkyl)o,rsubstituted heterocyclyl; 

-C»OH; 

-CO-O-alkyI; 

-CO-alkyl; 
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^(0)(«-alkyl; 

-S(0)iw-(aBEyl)o-i-aryl; 

-S(0)(^t-^Blkyl)a.i*sabsiituted aryi; 

-^(O)c^2*-{alkyI)o.i-Ii0teioar}i[; 

-S(0)o^-(a]kyOo-i-^bslitirted heteroaryU 

'^i(0)(w -<aDcyI)o.i-heteKMryclyl; 

•^(0)0.2 --(alkyOo-rsobstituted lieteiocyclyU 

•<attyI)w-NR3i4R3i4; 

-(alk^)^rNR3i4-€0-0-alkyl; 

-(alkyOo-i-NRdM-CO-alk^ 

<aIkyl)o.rNEl3i4-CO-aiyU 

-(a]lgrl)o.i-NEUi4-CC>-siibsttt^ aiyl; 

<a]kyQo.rNR3i4-CO-hetetDaQd; 

'(alk}i)o.r!^^l4<!0-subst^tuted heteroaryl; 

-N3; 

•halogen; 
-haloalky^ 
-lialoalkoxy; 
-CO-haloalkoxy; 

-CN; 
-OH; 

-SE^ and, infhe case of aUcyl, alken^ or hetearocycl^ 0x0; 
with the proviso that wfaea X is a bond K414 can additinnally be hydiogen; 
is selected fiom the groiip consistiBg of: 
-hydrogec^ 
-alkyl; 
-aJkenyU 

-substituted aiyl; 
-heteroazyl; 
-siibstitatBd heteroaryl; 
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-alk^-O alkmyl; and 

- tikyl at alkeo^ substitiited by one or more substitaeats selected fiom fhe 
grcn:^ consisting o£ 

-OH; 
•^halogen; 

-N(R314)2; 
-CO-N(R314)2; 

-COCMoalkyl; 

"(X>-<>-CMoalkyl; 

-Na; 

-aiyl; 

-suibstitiited zryli 
*-heten>aryl; 
-substituted heteioai^ 
-beterocyclyl; 
-substituted beteroc^l^ 
-CO-aiyl; 

-CO-(sabstitated aryl); 
-CO-hetetoaiyl; and 
-CO-(substituted beteroaiyl); 
each It3i4 is independently selected fiom flie group consisting of hydrogen and Ci. 
loaBcyi; 

Bffi4 is selected fiom fbe groq) consisting of hydrogen and Cmo alkyi, or R414 and 
R514 can combine to fi>nn a 3 to 7 membored hetero^clic or sob stitizted heterocyclic ring 
vis0tD4; 

and each R14 present is independently selected fiom fiie group consisting of C].io 
alkyl, Cmo alkoxy, halogoa and liifluoiomdliyl, 
and phannaceutically acceptable salts fhereof. 
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Additional suHabte l/r-iixddazo[4^H:]qi]iaoIitir4-ai2^^ andtetcaihydnK- lH-> 
iinidazo[4^*^]qaiiuilm-4-ani^^ include cQSopoonds defined by Fonnulas XV» XVl^ 

xm 3CV1II, XK, XX, xa, xxn. xx^ 



whOTsn: X is -<3iR5i5-, -CSHK^s-alkyK or -CHRsiralkenyls 



Rus is selected fit)m the gFoiq> consisting of: 
-R4ir<3l3is-Z-R6i5— aJkyl; 
-R4i5-<3l3ir-Z--R€i5— alkenyl; 

-R4i5<3R3i5-'Z-I^i5-4ietero 

-R4i5-CR3i5-Z-^R«is— Jieterocyclyi; 

-R415-CR315-Z-H; 

'-R415-NR715 -CR3i5~R6i5— alkjl; 

-R415-NR715 --CR3i5-R«5— aBcenyl; 

-R4ir-NR7i5-CR3i5-R6i5-aiyl; 

-R4i5-NR7ir<IR3i5-R^5^eteroaryl; 

-R4i5-N[l7i5--CR3i5-R^i5-ieterocyclyl; and 

-R4i5"^MR7i5 -CRair^sis; 
Z is-NR5ur.-^, or-S-; 
R215 is selected &om fhe group consisting of: 

•hydrogen; 

-alkyl; 

-alkenyl; 

-aiyl; 

-heteroarjd; 
-heterocycly!; 




NH2 



XV 



^30- 



wo 03/020889 



PCTAJS02/27393 



-alkyl-Y-al^ 
-aSc^-Y-alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or dJksayl sabsdtnted by one or mote substitueDts selected 
fitxm the ffoxtp consisthig o£ 

-OH; 

-Mog^ 

-NCR5is)2; 

•^CJ-Cnoalk^ 
-CO-O-Cmo alkyl; 

-aryl; 

-hetecoaryl; 
-hetercK^lyl; 
-CO-atyl; and 

-COheteroar^ > 
R3i5is=Oor=5; 

Itiis is alkyl or aJkanyl, which may be mtermpted by one or more 
-O— gfoiqjs; 

each Bsis is independently H or Cmo alkyl; 

R615 is abond, all^l, or alkenyl, which may be intemtptedby one or more 
-0-gioi^; 

R715 is Cmo alkyl or aiylalkyl; or S415 and R71S can join together to 
fixnn aiing; 

Rsis is H or Cmo alkyl; or R715 and R«i5 can join together to form a ring; 

Yis-0-Qr-S(0)o.2-; 

yi50to4;and 

each Ri5 presoot is independeofly selected fiom the gtoi^ consisting of Ci. 
10 alkyl, Clio alkoxy, hydroxy, halogen and trifluoromethyl; 
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wlierein: X is-CHRsi^, -CHRsie-alkyK or-CHRsie-alkeiiyls 
5 Rii( is selected fiom fhe gcoiq> coosisting of: 

-Rji(rCR3i6-Z-R6i6— alkyl; 

-R4i6-CJE53ifi--Z-R6i6— heteroaryl; 
10 -R4ifi-CEl3i6-Z-R6i6— heterocydyl; 

-R4i<rNR7i6 -CR3i(HR6t6— alkyU 
-IUir-NR7i6 -CIRaierlUifi— aJkeayi; 
-R4ierNR7ie<»3i(H»6i«raryl; 

-IUir-NR7ir<3l3iHR6i6-*eterocyclyl; and 

-R4I6-NR7I6 -CR3i(S-Rsi6; 
Z is -NR516", or -S-; 
Ktxs is selected from the group consisting of: 
20 -hydrogen; 

-alkyl; 

-alkenyU 

-aiyl; 

-heteroaryl; 
25 -heterocyclyl; 

-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 
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- alkyl OT adcQiyl substituted by (me or more substituents selected 
fiom the groiq) consisting o£ 

-OH; 

-halogen; 

5 -NCRsiek 

•CO-NCR5i6)2; 
-CO-Ci-io alkyl; 
"CO-O-Ci.io alkyt 
-N3; 

10 -acyl; 

-heteioaiyl; 
-heterocyolyl; 
*CO-aryl; and 
-CO-heteroaiyl; 
15 B3i6is<K)or'=S; 

R4itf is allq^ or alkenyl, which may be interrupted by one or more 
-O-groigis; 

each is independently H or Cmo all^l; 

B^6 is & bond, ^JkyU or alkenyl, which may be intemipted by one or more 
20 -O-ffxnsps; 

R716 is H, Ci-io alkyl, arylalkyl; or B416 and R716 can join together to form a 
ling; 

Ssifi is H or Ci-10 algd; or R716 and Rsie can join together to form a ling; 
Yis-(>-Qr-S(0)<w-; 
25 vis0to4;and 

each Rt6 present is independently selected fifom the groiq) consisting of Ci. 
10 alkyl. Cuio alkoxy, hydroaqy, halogpao, and trifluoromethyl; 
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xvn 



wherein: X is -CHR317-. -CHBairaHq^K -CHRairaDcensd-; 
Rin is selected from the groiq> consisting o£ 



-alkenyl; 
-ar^and 

B217 is s elected fiom fhe groiq> consisting of: 
-hydrogi^ 
--alkyl; 
-eOkmyl; 
-aryl; 

-heteroarjd; 
-heterocydyl; 
-alkyl-Y-aDcyl; 
-alkyi-Y- alkenyl; 
-alkyl-Y-aiyl; and 

- alkyl or alkmyl substituted by one or moie substitumts selected 
60m the group consisting of: 



-halogen; 

-N(R317)2; 

-CO-NCR3i7)2; 
-CO-Cwo alkyl; 
-CO-O-Ci-10 alkyl; 
-N3; 
-aiyl; 

-heteroaiyl; 
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-heterocydyl; 
-CJO-aryl; and 
-CO-hetetoaryl; 



R417 is allcjd or alkBnyl, ^ch may b e intemtpted by am or mars 
—O- groups; 

eacb R317 is independently H or Cmo all^:^ 
each Y is independently -O- or-nS(0)o.2-; 
vi50to4;and 

each Ri7 present is indqpendenfly selected fixnn the gjxnsp consistuig of Ci. 
10 atk^ Clio alkoxy, hydroxy, halogen and ttifluoromethyl; 



ivhereiiK X is-CHRair^ -CHRjis-anc^-, or-CHR^iB-alfcaiyls 



-aiyU 

-alkenyl; and 

B218 is selected fiom the gronp consistiDg o£ 
-hydrogen; 
-al^l; 
-altenjrii; 
^aryl; 

-heleioaiyl; 

4ietecocyclyl; 

-alk^-Y-alk^ 

-alkyi-Y-arji; 

* aScjd-Y- dikmyl; and 




xvm 



R118 is selected from the gtoixp consisting of: 
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- eBsyl or alken^ SDbsdtiitBd by one or more substitaente selected 



-OH; 
-habgen; 

-CO-N(R318)2: 

-CO-Cmo alkyi; 

-C(>0-Ci.ioaIky^ 

-Na; 

-aryt 

-heteroarj^ 
-lieterDcycl^ 
-CO-axyl;and 
-CO-heteroaryl; 



R41S is alk^ or alkenyl, wfaich may b e interropted by one or more 
—O- groups; 

eadi Rsis is indqpendently H or Cmo alkyl; 
each Y is independently -O- or -S(0)(«-; 
yis0to4;and 

each R18 present is independently selected &om the groiQ) consisting of Ci . 
10 alky], Cuio alkoxy, hydroxy, halogen and trifluoiomelbyl; 



wherein: X is -CHR3i9-» -CSRairBUqflr^ or -COEIRairalkenjil-; 
R119 is selected from fhe group conststing of: 
-heteroaryi; 
-heterocydyl; 





XK 
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*R4i9- heteroatyl; and 
-S4i9-heteiocycl^ 
R219 is selected fiom the group consisting o£ 
-hydrogen; 

-alkenyl; 
-aiyl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-aOcyl-Y-aryl; and 

- alkjd or alken^ substituted by one or more substitaents selected 
finm the group consisting of : 

-OH; 

-halogen; 

-N(R319)2; 

-CO.N(R3i9)2; 
-CO-Cmo allqd; 
-CO-O-Cmo aDcjd; 
-N3; 
-aiyl; 

^heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R419 is a]]gd or alkenyl, which may be interrupted by one or more 
-O- groups; 

each S319 is independently H or Cmo all^I; 
each Y is independently -O- or -S(0)o.2S 
visOtD4;and 
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each Si9 -present is inftepaadenfly selected fiom the group ccmsxstii]^ of Ci. 
10 alkyl, Clio alkoxy^ Ixydxaxy^ halogen and tcifhioxomelhyl; 



herein: X is -CHRm-f -CHRaao-alk^-^ or-CHRaao-alkenyH 
R120 is selected fiom fhe group cotnsisthig of: 



-hfiteroaiyl; 
«-heterocyctyl; 
--R42o-'heteDaryl; and 
**R42(Hieteio(^lyl; 
Rs^ is sdected fiom fhe group consistmg of: 
-^hydrogen; 
-alkyJ; 
-alkenyl; 
-aryl; 

4ieteroarsd; 
4ieteioayclyl; 
-alkjd-Y-attyl; 
-allQd-Y-alkeiiyl; 
-aJkjd-Y-aryi; aod 

-alkyl or alkea^ substitatedby one or more substitueats selected 
fiom the gcoiQ) consisting o£ 



-OH; 
-halogen; 

"N(R320)2; 

-CO-NCR32o)2; 




XX 
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•CO-O-CMoaDcyi; 

-N3; 

-aryl; 

-heteroar^ 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 



R420 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each B320 is independenlly H or Cmo aOcyl; 
eadi Y is independently -O- or -S(0)a.2-; 
yis0to4;and 

each R2D present is indiq>raideiitly selected £tom the group consisting of C]. 
10 alk^ Cmo alkoxy, hydroT^, halogen and trifluoromethyl; 



herein: X is -CHRszi-, -CHR52i-aIkyK or -CHR52raJkenjis 



R121 is selected fiom the group consisting of: 
-Rtti— NR321— SC)2— R621— alkji; 
-Rei— NR321— SQz— Rffii— alkenyl; 

-R42i-NR32i-^S02-R62i-'«yl; 

-R42i-NR32x--SOr-R€2i'*eteroaiyl; 

-R42i--1^2i'^Q2-IU2i--heterocyclyl; 

-R421— NR321— SQz— R721; 

-R42i-NR32i-S02-m52rR62i-alkyl; 

-R42i-NR32rS02-NR52rR62raIkenyl; 

-R42i-NR32rS02-NR52i-R62raiyl; 




X3a 
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-S42]-NRa2i-SQ2-NR52i-S«2i-beteroa]^^ 
-IU2i^NR32i-SQ2'-NR52rB«2i4ide^ and 

"Bm is selected fiom the gcoi^) consisting o£ 
5 -hydiogcB4 

-alkyU 
-alkenyl; 
-aryi; 

-heteoroaryl; 
10 -heteiocyc]^ 

-alkyl-Y^alkyl; 

-alt^l-Y^-alkenyl; i 
-alkyl-Y-aryl; and 

- aDc^ or alkeiiyl siibstitiited by one or more sobstitaents selected 
15 fioxn die groi^ consistfaag o£ 

-OH; 



-C(>N(R52ik 
20 -COCx-io alkyl; 

-CO-OCi.ioaDcyk 

-aryl; 

•hetetoaiyl; 

25 -hetecocyclyl; 

-COat^and 
•CO-lieteioaiyl; 
Yis-0-cwr-S(0)(w-; 
R321 is H, Cmo alkyl, or ai^all^^ 
30 each Rtai is independently alkyl or aOcenyl, wluchxnay be intemiptedby 

oneorni0ie-O-gioiqis;orR32] 8ndR42i can join together to fonn alios 
each R521 is independmtiy H, Cmo or C2-10 alkenyl; 
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Rfi2i is a bond, sUkyl^ or alkenyl, which may be intem^tedby one or moie - 
O- groins; 

Km is Ci.io all^; arRa2i andll72i can join togefherto fimn aring 
Tis0tD4;and 

each present is indqiendeatiy selected firoxn the groiqp consisting of Ci. 
10 alky], Clio aDcosy, hydroxy, halogqa and trifluoxome&yl; 




xxn 



wherein: X is -CHRsjjr, -CHRszrsIItyK or-CHR522-a]kenyl-; 
R122 is selected fiom the gioip consisting o£ 
NR322~SQ2— R<S22— allqd; 
-R422--^332r-^Qr--*€a2— al^ 

-lUir-NRaar-SCVRear-aortt 
-S4zrNR322-SQr^Re2r-hetetoaryl: 
-R4a2-NR322^SQr*€22--heter^^ 
-R422— NR322— SQ2— R72a; 

-R42rNR322-SO!2-NR5Z2-R«22-hetero 
-S422*NK322-^Qr^NK522-S«224ietGrocy^ and 
-R422-NR322-SC)rN58; 
S222 is selected fiom the group consisting o£ 
-hydrogen; 
-aBqd; 
-alken>i; 
-aiyl; 
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4i^eit>aryl; 
-heterocyclyl; 
-alk}d-Y-alkyl; 
-^alkyl-Y-aBoBayl; 

-al^l-Y-aiyl; and ' 
- eSkyl or alkenyl sabstitDted by one or more substitoents selected 
fiomfhe group consiBting o£ 

-OH; 

-bsiogesi; 

-N(Rs22)2; 

-CO-N(R522)2; 

<:0-Ci.ioallqfl; 

-CO-O-Ci-ioalk^ 

-N3; 

-aryi; 

•beteroaryl; 

-heterdcyclyl; 

-COaryl; and 

-CO-heteroaiyl; 
Yis-0-or-S(0)o^; 
R322 is Cmo BBsyl, or arylalk^; 

each Km is independeatly alkyl or aOoenyl, which may be intetropted by 
one ormoie-0-groiq>a; arR322 andR422 canjointogelherto form aring; 
eadi Rstt is independentiy H, Cmo alkyi, or Cz-10 alkenyl; 
R622 is a bond^ sSkyX or alkenyl) which may be intetrupted by one or more - 
O- groups; 

R722 is Cmo dlk}d[; or S322 snd H722 can join togeffaer to form a ring; 
vis0tD4;and 

eadi K22 present is indepeodenily selected fiom the group consisting of Ci. 
10 alk^ Cmo alkoxy, hydroxy^ halogen, and tdfluoromethyl; 
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>— R223 



X— Z— R«3 



XXffl 



wherein: X is -CHRaza-, -CHR323-alkyl^ or -CHRsis-alkenyls 



Zis^-,-SO-,or-S02S 

R123 is selected &om the group consisting of: 

-alkyi; 

-aryl; 

-heteroatyl; 

-heterocyclyl; 

-alkenyl; 

-R423-atyl; 
-R423— heteroaryl; 
-R423-^eterocyclyl; 
R223 is selected firom the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
*aIkyl-Y- alkenyl; 
-aDcyl-Y-aryl; and 

- aUcyl or alkenyl substituted by one or more sobstitaents selected 
firom the groiq> consisting o£ 



-OH; 
-halogen; 



-43- 



wo D3/020889 



PCmrS02/27393 



-CO-N(Ra23)2; 

-CO-Cmo alkyl; 

-CO-O-Ci-ioallgrl; 

-N3; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-atyl; and 
-COhetSBToaiyl; 



each R323 is independenfly H or Ci-io alkyl; 
each R«3 is independently alkyl or alkenyl; 
each Y is independeofly -O- or -S(0)o.2-; 
vis0to4;and 

each R23 present is indqiendenQy selected fiom the group consisting of Ci- 
10 alkyl, Ci-io alkoxy, hydroxy, halogen and triftuoromefhyl; 



wherein: X is -CHR324-, -CHR324-alkyl-, or -CHRazA-alkenyl-; 
ZiS'-S-,-SO-,or-S02S 
R124 is selected from fhe group consisting of: 



-alkyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkenyl; 
-R424-aiyl; 

heteroaryl; and 




XXIV 
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-K^HiGterocyclyl; 
Vtsm is selected fiom tbe gtoup coiisistuig of: 
-hydtogen; 

-alkenyl; 
-aiyl; 

-heterocyclyi; 
-att^-Y-aittyl; 
-alkyl-Y-alken^ 
«alkyl-Y-aiyl; and 

- al^l or alkenyl substituted by one ormore sabstitaoalB selected 
fiom Ihe group consisting o£ 

-halogen; 

•N(R324)2; 

-CO-N(Ra24)2; 

-CO-Ci-ioalkyl; 

-CO-0-Ci-ioaIkyl; 

-N3; 

-aiyl; 

-heteroaryl; 

-heterocyclyi; 

-CO-aiyUand 

-CO-heteroaiyl; 
each K324 is independrait]^ H 01 Cmo allgd; 
eachRi24 is independently alkyl or alkenyl; 
each Y is independently -O- or -S(0}o.2S 
visOto4;and 

each R24 present is independmtly selected fix>m the group consisting of Cu 
10 alkyl, Cmo alkoxy, hydroxy, halogen and ttifluaromelhyl; 
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XXV 



wherein: Xis-€HR52s-,<9BDEt^aI]c^-,cir"<!H^ 
Ri25 is selected fiom the groiip ccxDun^^ 



4l42s-NIU25-CKa25— 

-R425-NRa25-CR325 — NRa2s-Z-Rfi2r4jeteroaryl; 

-R425-NR«2S — CR325— NEI525R725; 
-R43S-MR825-<3R329— NE(S25-^^ 

-R425~NR«2r-CR325 — NR925-Z~R625-'alken5^ 

-R425^JJR825-CR325 — NRazs-Z^Ros^eteroaryl; and 

is selected fixm the grcN^ ccmsistmg o£ 
-hydxDgen; 
-aOcyl; 
-alkenyl; 
-atyl; 

•hetearoai^ 
-heterocyclyl; 
-attyl-Y-alksd; 
-attyl-Y-aDcenyi; 
-allqd-Y-aiyl; and 

- alkyl or aBceoyl substituted by one or more substitneats selected 
fiom the group consisting o£ 



-OH; 
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. -halogen; 

-N(RS25)2; 
-CX>N(R525)2; 

-CO-Ci-ioalk;^ 

-C0-0-Ci.ioalk3^ 

-N3; 

-heterocydyU 
-CO-ai^and 
«C0-heteroax3d; 
eadi Bazs is "=0 (ff 

each R425 is indqiendeixdy alkyl or alksD^ which may he i]3tecnQ)ted by 

(me or moie-O- gnmps; 

each Bfi2s is indepeadenay H or Ci-to alkjd; 

R625 is abond, alk^ or aU^xyl, which may be iolmupted by one or more 
—O— groups; 

R725 is H or Ci -to aDcyl wMch may be intescn^ted by a hetax) atom, or R72S 
can join wifh R525 to form a rins 

Rs2s is Cmo alkyl, or arylaHcj^ or R423 and R825 can join together to 
foxmaiing; 

is Cmo alkyl which can join together with R82s to form a lin^s 
each Y is rndq^eiKteDtly-O- or "S(0)o4-; 
Z is abond, -CO-, or-SOr-; 
vis0to4;and 

each present is independently selected &cm the grotp consisttng of Ci. 
10 alk^ Cmo alkoxy, hydroxy, halogen and trifhiorcmetfayl; 
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XXVI 



Ri25 is selected fiom the groiq> consisting of: 
-R^NRmfi-CIR32ff— NR52^-^ 

-Ri26-"NR«2e-CR32e— Mlw^Z 
-R42S"NRm<3*32^NR«2fi-2r^^ and 

-R426-NR826-<^R32ff— NR926-Z— ^ 

R226 is selected fiom the groiq> ccmsisting of: 
4iydiogex^ 
-alkyl; 

-aiyl; 

-heteroaiyl; 
4ieterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkeiryi; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by oiie or more substitneots selected 
fiom the group consistmg of: 



-OH; 
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-hatogen; 

-CO-N(R526)2; 

-CO-CMoaDq* 
-CO-O-Cmo alkyl; 

-N3; 
-acyl; 

-hetetocyclyl; 
-CO-azyl; and 
-CO-heteroarjd; 
each Ra25 is =0 or »S; 

each R425 is indcpeodetitly alkyl or alkesyl, vfbiiAi mscy be iiite(cnq;»ted by 

one or znars -O- groiQis; 

each Rfi26 is indq>eiul«tiy H or Cmo sSkyl; 

is a bond, alkyl, or alkeEi^l, which may be udetrupted by one or more 
— O-groBjps; 

R72tf is H or Cmo &lkyl which msy be intemipted by ahetero atom, or ^720 
can joio with R526 to fixrm a znis 

R82( is Ht Cmo alkyl, or ai^alk^ or R426 and R826 can j oin together to 
fonnaiins 

Ra26 is Cmo alkyl which can join together with Raze to form ating; 
each Y is indepeauieatly-O- or-S(0)ow2-: 
Z is abond, -CO-, or--SQr-; 
vis0to4;and 

each R26 presmt is ind^endently selected fiootn fb& gmsp consistuig of Ci. 

10 aH^ Ci4o alkoxy, hydroxy, halogen, and txiflnorcxmethyl; 
and phamiaceutically acceptable salts of any of the foregoing. 

Additional suitable l&inudazo[4,S-c]pyndtn^ancitDes. inchide compounds 
deSned by Foimiila XXVn 
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wheran X is alkjrlene or alkeaylene; 

Y is -CO-, -CS-, or -SOr-; 

Z is abond, -0-.-S-, or-NR52r-; 

Ri27 is atyi, heteioaryi, heteocyclyl, Cwo alkyl or 
C2-20 alkenjd, each of which may be iinsubstituted or substituted by one or more 
substituesKts indepeadentty selected fiom the group coBsisting of: 

-alkyl; 

•aOcenyl; 

-heteroaryl; 

-heterocyclyU 

^substituted cycloalkyl; 

-Oalkyl; 

-0-(alkyI)a-i-aryl; 

-0-(alkyl)o-rheteroaryl; 

-0-(alkyl)o.i-heterocyclyl; 

-COOH; 

-CO-OaBcyl; 

-CO-alkyl; 

-S(0)o.2-alkyl; 

-S(0)o.2-{alkyl)w-aryl; 

-S(0)o.2 -(aM<yl)o.rheteroaryl; 

•^(0)0.2 -(alkyl)o-i-heterocyclyl; 

-(aIkyl)o-rN(R527)2; 

-<aIkyl)a.i-NR527-COO-aIlcyl; 



-SO- 
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-<aIkyl)o.i-NR^7-CO-alkyU 
-(aIkyl)a-i-NR52r-CO-aryU 
-(alkyl)o.i-NR527-CO-heteK) 
-N3; 

5 -halogen; 

-haloalkyl; 
-haloalkoxy; 
-CO-haloalkyl; 
-CO-haloaHcoxy; 

10 -NQ2; 

-CN; 
-OH; 

-SH; and in the case of alkyl, alkeayU andlietecDcyclyU 0x0; 
R227 is selected fcom the groi^ consisting o£ 
15 -hydrogen; 

-alkyl; 
•-alkenyl; 
-aIkyl-0-alIqd; 
-alkyl-S-alkyl; 

20 -aDcjd-O-aryl; 

-alkyi-S-ar^ 
-alkyl-O-^alkenyl; 
-alkyl-S- alkmyl; and 

-alkyl or alkenyl sobstituted by one or more substituents selected 
25 £rom the groiqi consisting o£ 

-OH; 
-halogen; 

-N(R527)2; 
^(>N(R527)2; 

30 -CS-N(R527)2; 

^02-N(R527)2; 

-NR527-CO-C1.10 alkyl; 
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-NR527-CS-C1.10 attyl; 
-NRszrSQrCi-io alk^ 
-CO-Cwoalkji; 
-CO-O-Ci-ioaHcyl; 
5 -N3; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
10 -CO-hfiteroaiyl; 

B327 and R427 aire iadq)eiidealiy selected fiDom tbe group consistmg of 
hydrogen, alkyl, alkeayl, halogm, alkoxy, amino, alkylaxnino, dialks^amiiio and 
alkyUido; 

each R527 is ind^CTdenfly H or Ci-ioalkyl; 
1 5 and phaxmaceatically accq)tablG salts tbereof . 

As used iMstdn, the trans "attgd", "alkenyr * and the prefix "alk-" are inchisive of 
both strai^t chain and branched chain groiq)s and of cyclic groups, ic, cycloalkyl and 
cycloalkeayL mess otherwise specified, these groups contain jBxm 
with alkmylgroT5>scanlaimngftoni 2 to 20 carbon atoms. Prefi3scredgroi:?>s have a total 
20 of up to 10 carbon atoms. Cyclic groi^ can be monocyclic or polycycUc and preferably 
have ftom 3 to 10 ring carbon atoms. Exen^lary cyclic groups inchidecyclopropyl, 
cyclopiopybnethyl, cyclopen^ cyclohex^ and adamantjrl. 

The term "haloalkyr is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups lhat mclude 
25 the prefix 'halo-^ Exanqilesofsuitablehdoalkyl groups are chlMom^yl, 
trifluciomethyl, and the like. 

The term "aryf* as used herein includes caibocyclic aromatic rings or ring systems. 
Exanqiles of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenjd. The 
term **heteroaryr includes aromalic rings or ring systems that contain at least one ring 
30 hetero atom (e.g., S, N)- Suitable heteroaryl groups include fuiyl, thienyl, pyri^l, 
quinolmyl, isoquinolinyi, indolyl, isoindolyl, triazolyi, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, thiazolyU benzofuranyl, benzolhiophenyl, caibazolyl, benzoxazolyl. 
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pyrinudinyl, bensdxnidazo^, qumoxafin^ benzottuazolyl, naphfliytidm^dL, isoxazol}^ 
isolliiazolyl, punn^ qoinazolinyU and so on. 

^'Hetecocyclyr inchides non-aromatic tings or ling systems that contain at least 
one ring heteio atom (e.g.» O, N) and includes all of fhe fblly satmrated and partially 
5 imsatotated derivatives of fhe above mentioned hete^ Exemplaty 

heterocyclic groups include pycrofidinyl, tetrahydrofbianyl, naorpholinyl^ fhioznoipholinyl, 
pipeddinyl, piperazinyl, fhiazoKdinyl, inndazolidinyl, isothiazolidinyL and the like. 

Saturation of oDCs 

IQ The ]RM compounds described above have been found to induce die maturation of 

plasmacytoid dendritic cells ex vivo. Jjx g^eral, mature pDCs display properties such as 
cytokine secretion, fhe expression of particular cell surface markers, and an enhanced 
ability to stimulate T-cells. 

Plasmacytoid dendritic cells that can be matured using the method of fhe invention 

15 can be obtained from any suitable source. For example, the immature pDCs can be 

obtained by isolating pDCs from tissues such as blood or lynqphoid tissues. One me&od 
of obtaining pDCs includes isolation of peripheral blood mononuclear cells (PBMCs) from 
blood and then selectively enriching the sample for pDCs, As used herein, "enrich,'* 
"enriching," or "enriched" refers to any selective increase in the percentage of one cell 

20 type in a population over the percentage of the same cell ^e in a native sample, A cell 
population may be enriched by removing other cell types from a cell population. 
Alternatively, a desired cell type may be selectively removed from a cell population, 
undesired cells washed away, and the desired cells resuspended in an ^ropriate cell 
culture mediunt The term "enriched" does not imply that a desired cell type makes up 

25 any particular percentage of the relevant cell population. 

The pDCs thus obtained will be in an immature state, generally possessing a high 
capability for antigen c^ture and processing, but relatively low T-ceU stimulatory 
capacity. To acquire optimal T-cell stimulating capacity, the pDC must be in a stable, 
mature state. Mature pDCs can be identified by a number of properties, including ihsit 

30 expression of ccatain cell surface markers such as CD40, CD80, CD86 and CCR7- Mature 
pDCs also exhibit typical behaviors during a mixed lymphocyte reaction including but not 
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limited to inoreased pzodactlon of dendiitic cell cytokines and induction of cytokine 
productian by T-cellsL 

The metfLods of fhe inveotian generally inclnde the maturation of pDCs in an 
isolated ceU population by stimoladng the pDC^ whfa a^ 
5 sufficirattocauseflxeDCtoniatQie. As used herein* 'Isolated" cell population refers to 
cells cultnred ex vfva The pDC^inay be obtained from a subject by any suitable 
including for «ample> &om a blood sample. The blood sample may be treated in some 
manner to enrich the percmtage of pDCs in the isolated cell population, but such treatment 
is not required Thus, 'Isolated" refers to isolation form the subject and does not relate to 

1 0 any standard of purity of pDCs with respect to any other cell types that may be present in 
the cell populatioiL Tissue culture medium and conditions are readily determinable to 
those of skill in the art. 

The specific amount of IRM used and the time of exposure will vary according to a 
noxnber of Actors that will be appreciated by those of skill in the art. including the origin 

15 of the pDCs to be matured, the potency and other characteristics of the IRM coniponnd 
used, andso OIL In smae embodimentfl, flie IRM may be used at a concenlration of about 
0.1 ^to about 100 juM. The IRM coiiq)ound may be solubilized before being added to 
the pDC culture, preferably in crater or a physiological buffer. However, if necessary the 
compound can be solubilized in a small amount of an organic solvent such as DMSO and 

20 then diluted or added direedy to the pDC culture. 

Use of IRM Matured Dendritic Cells 

Dendritic cells that have been matured by exposure to certain IRMs have enhanced 
antigen presenting ability as compared to immature pDCs and can be xised in a variety of 
25 ways to enhance the immune response of a subject For example, the mature pDCs can be 
iqjected directly into a patient In this case, it may be desirable that the patient be the 
source of the pDCs. 

The pDCs also can be nsed in a number of inununotheiapies. Exanotples of such 
therspies include ex vivo cell transplantation tiierapies for treating disorders of the immune 
30 system, such as AIDS; the ex vim expansion of T-cdls, particularly antigen specific T- 
ceUs ^ribich can tiien be used to treat disorders characterized by deterioration of the 
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system; fhe geaeration of monoclonal antibodies that xecognize pDC-spedfic 
madceis; tbe preparation of antigen-adivated pDCs accoiding to meOioda known in fhe 
ai^ and development of vaccuies and vaccine at^'nvants. 

Preferred uses of pDCs &at have hem matured by eTcposure to one or more IKMs 
5 include those that make use of antigen-adivated pDC and/or pDC-modified antigens. The 
antigen-activated pDC, or cellidar adjuvants, of the invention are generally prepared hy 
exposing pDC treated with an IRM to an antigoi. The antigen may be protein, 
carbohydrate or nucleic acid in nature and may be derived from any suitable source, 
including but not limited to neoplastic cells (e.g., tumor cells), prions, and infectioiis 
10 agents (e.g^ bacterium, virus, yeast, parasite). Alternatively, the antigen can be derived by 
recombinant means. 

The cellular adjuvant of the invention can be used in the treatment of diseases. For 
example, cellular adjuvants pr^ared by exposing pDCs to tumor-derived antigens can be 
administered to a patient, thereby provoking an anti-tumor immune response in the patient 
15 Sioulady, infectious diseases can be treated by adrninistering to the patient cellular 

adjuvants prepared by exposing the pDC to antigens derived from the infectious agent. 
The cellular adjuvants also may be used for treatment of non-infectious protein-related 
diseases including but not limited to Alzheuner's disease and certain forms of heart 
disease. 

20 Fb^macytoid dendritic cells that have been treated by the method of ttie invention 

fooduce cytokines such as IFN-a that ficvor die generation of Thl immune responses. The 
ability to bias the inmumerespoxise towards Thl immunity, as opposed to Th2 immunity, 
can provide a means for treatment of Th2 mediated diseases. Examples of such diseases 
include asQnna; allergic rhinitis; systemic lupus erythematosi^ eczema; atopic dennatilis 

25 Qnunen's syndrome (hyperseosmophilia syndrome); certain parasitic infections such as 
cutaneous and systemic leisfamaniais, toxoplasma infection and trypanosome infection; 
certain fungal infecdcms, for eican^le candidiasis and histoplasmosis; and certain 
intraceUular bacterial infections such as lq>rosy and tuberculosis. 

In addition, the ability to induce IL-1 0 from T^cells can bias the inmmne response 
30 towards a Th3-like response. ThS^like immunity results from the generation of n>-10 
producing cells that down-regulate immune responses. These T-cells have also been 
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referred to as regrilatoryT-cells. The acrivation of pDC under some ct mimfltnnn ftg T[| flg 
resulted ia the generation of legidatoiy T-cells wlddi dowortegulate effector T-cell 
fimctioiL lliegeneiatioii of such cells roay be iiseful for tr^^ 
solely; or at least in part» by T-ceDs. Examples ofthese diseases include^ but are not 
S limited to, psoriasis, inflammatory bowl disease^ rheumatoid actfaritis^ diabetes, multq>le 
sclerosis and other diseases associated with chronic T-cell activation. 

Generally, the present invention involves treatmg a cdl population of isolated 
plasmacytoid dmdritic cells with an imTnime response modifier m.olecule that is an agonist 
of TLRr6, TLRr7 or TLR-8. Certain embodiments utQize an hnmune response modifier 

10 molecule that is an agonist of TLRr7. Treatment of isolated pDCs in this way induces a 
broad spectrum of biological activity. The present invention involves methods of treatmg 
pDCs to exhibit desired biological activities, methods of detecting desured biological 
activities, methods of screening cells possessing desired biological activities, cell 
populations enriched finr cells possessmg desked biological activities and methods of 

15 usmg enriched cell populations for therapeutic or prophylactic purposes. 

In one embodiment^ the present invention involves a mefliod of inducing antigen 
presentation, ex vivo, of a particular antigen by plasmacytoid dendritic cells* The mdhod 
includes exposing an isolated cell population to an antigen and treating the isolated cell 
population with an IRM, The IBM tceatment enhances the ability of the pDCs to stimulate 

20 T-cells. CtaetargetforantigCTpresentationbypDCsisnaiveT^cells. Thus,onemay 

detect the indaction of antigen presrataticm inpDCs by IRM tceatment by detecting one or 
more biological activities of T-cells tiiat result from contact with a pDC that is presenting 
antigen. Suitable T-cell biological activities include but are not limited to production of 
lEN-^andlL-lO. 

25 Thus, one method of detecting the induction of antigen presentation by pDCs 

includes detecting the induction of IFN-y, IL-10, or both by T-cells that have been 
contacted with pDCs that have bero exposed to a particular antigen and treated with an 
IRM. T-cell production of IFN<^can be associated with a Thl, or cell-mediated, imnnme 
response. IL- 10 is one example of a cytokine produced by T-cells in association with a 

30 Th2, or humoral, immune response. T-cell production of IL-10 is also associated with a 
Th3, or regulatory, T-cell response. HG* 1 shows the results of EUSA detection of IFN-7 
production by T-cells in four subjects as a result of contact with pDCs treated with IBM. 
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HQ. 2 shows fhe results of ELIS A detection of IL-10 production by T-cells in fi>ur 
subjects as a result of coxitact vnik pDCs treated with IRM. 

Isolated pDCs may be treated wilbsny of the IRiy^descrQ Farther, fbe 

antigen to which the pDCs are exposed may be any antigen against vfinjcHx a Thl or Th2 
5 innnintBiesponBe may be desired Examples of suitable antigens include antig^ derived 
fiom pathogens, antigens derived fiom neoplastic cells, and lecombinant antigens, as well 
as other disease-related antigens. Thus, pDC presentation ofpalhogen antigens may 
provide Ifaers^ or prophylaxis against pathogenic diseases. Similarly, pDC presentation 
of antigens derived fiom neoplastic cells may provide fhenpy or prophylaxis against 

10 tumor-related diseases. 

Treatment of a subject may include ex vivo antigen presetHation by mature pD Cs to 
naive T^sells, followed by administration into the subject of the activated T-cells, the 
antigm presenting pDCs, or both* 

In another ODoibodimen:^ flie present invention provides a method of obtaining a 

IS pqpulaticm of mature plasmacytoid dendritic cells by in vivo treatment with an IRM 

followed by isolation of the matured pDCs fiom the subject In certain raibodiments, the 
matured pDCs are isolated fiom a blood sanqdetakm fiom the subject Mature pDCs 
obtained in this way may be nse&l for stimulating T-cells ex vivo against one or more 
antigens to ^ch pDCs have been exposed in vivo, thereby providing the possibility of a 

20 subject-specific^ antigenrspedfic fher^y 

In another onbodimenl; the present invention provides a method of detecting 
cytokine production by isolated plasmacytoid dendritic cells in response to treatment with 
an IRM. The method includes treating an isolated population of pDCs with an IRM and 
detecting the production of one or more cytokines. Cytokines produced by pDCs in 

25 rosponsB to tteaiment with IRMs include but are not limited to IL-8, IP-10, IL-6, MEP-la 
andIFN-6). Cytokme production may be detected by any one of several standard mediods 
including but not limited to flow cytometry, ELISA^ Weston blot analysis, and detection 
of intracellular mRNA tiiat encodes for a particular cytokine. 

In another embodiment, the present invention provides a method for detecting 

30 expression ofco-stimnlatoiy markers by pDCs in req)onse to treatm The 
method includes treating an isolated population of pDCs with an IRM and detecting the 
expression of one or more co-stimulatory markers. Exaniples of co-stimulatory madcers 
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tihat may be detected following pDC treatmcEit witfi an IRM include bnt are not limited to 
CD80» CD86 and CD40. Co-stimulatoiy marker expsessioa majr be detected, for exanqple, 
by flow cytometry, inmmnolustochemistiy; or detecting intraceUular mSNA liiat encodes 
a particular co-stimulatory madcen 
S FIG. 3 shows flow cytometry anal^ of co-stimulatoiy marker expression of 

pDCs treated with IRM conq^ared to pDC esqnression of co-stinmlatory markers when 
treated with cytokines JL-3 and IFN-o; each of which induces pDC survival. 

Co<-stimalatory markers are expressed on antigw-presenting cells including pDCs 
to aid antigen presentation to naive T-cells as well as activated and memory T-cells. Thus, 

10 detection of expression of co-stimulatory markers may be desirable for detecting pDCs 
cqiable of antigen presentation. Also, expression of CCR7 correlates with pDC 
pn>ductionoftype I interferons and pDCrnatoration. M yet another embodimeDt, the 
presoit invention provides a method of enhancmg survival of pDCs in vitro. The method 
includes treating a population of isolated pDCs with an IRM and iocubatxng the cells 

15 under conditions that promote pDC survival 

FIO. 4 compares pDC survival at 24 hours and 48 hours after treatment with and 
withoutlRM. At 48 hours, pIX^ treated with IRM edu1)ited a statisti^^ 
higher rate of survival. In certain embodiments, pDC survival after 48 hours when treated 
with IRM is greater than about 75%; in otfa^ embodiments, 4g-hour survival is greater 

20 than about 70%; in other embodiments, 48-hour survival after IRM treatment is greater 
than about 50%; and in other embodiments, 48^our survival is greater than about 30%. 

Bnhanced survival of pDCs in vitro may be desirable when generating a pDC cell 
population for Hier^eutic or prophylactic use. Enhanced in vitro survival of pDCs in such 
cell populaticms may provide more effective fher^ or prophylaxis and may reduce waste 

25 associated with expired cell populations. 

In yet another embocfiment, the pres^ invention provides a method of detecting 
expression ofchemoldnerecqptors by pDCs in response to treatment with a^ The 
method includes treating a population of isolated pDCs witii an IRM and then detecting 
tiie eacpression of at least one di^oldne recq>tor. Methods of detecting e)q>ression of 

30 chemokine receptors include those methods described above useful for detecting 
exjn^essionofco-sttmulatorymaricers and cytokines. One example of a chCTiokine 
receptor that is expressed in response to treatment of pDCs with an IRM is CCR7, which 
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is involved iit^ homing mature pDCs to lyn^ FIO. 5 shows flow cytometry 

analysis of pDC expzessira of flie chemoktne lec^tar CCR7 when treated with IRM 
vetsus lecombinant vetsions of pDC survival Actors IL-3 and IFN-a 

The present invention also provides a method of prq)dring a population of pDCs 
5 Chat e3qpress a relativdy high level of diemoldne receptor. This method indudes indncdng 
chemokme receptor esqpression by tceatnig a population of isolated pDCs with an IRM* 
Ihe method also includes enridung the cell population ifor cells that esq^ress chemokine 
TBceptoiB. 

Cells expressing diemoldne recqptors may migrate, in vivo, to secondary lynq)hoid 
10 tissue, \riierB antigen preseotation to T-cells can occur, thereby sti mulat i n g Thl and Th2 
immune responses. Antigen-specific pDCs GKpressixig chemokine recqitorsmay provide 
particularly useful fh^capeutic or prophylactic agmts, either alone or as an adjuvant in a 
vacdn^ for example. Thus the present invention provides a method of treating a disease 
Ihat includes exposing a population of isolated pDCs to an antigen, treating the pDCs with 
15 an IRAi^ enridung the treated cdlsfiir cells that express a c&emo^^ 
aifminig teriTig the emiched cell iiopulation to a patient 

Examples 

Hie following exan^les have been selected merely to further illustrate features, 
20 advantages) and other details of the invention. It is to be expressly understood, however, 
that \viiile the examples serve tins purpose, the particular materials and amounts used as 
well as other conditions wd details are not to be construed in a matter that would unduly 
limit tibie scope of this invention. 

IRM, 4-aniino-2-ethoxynieChyl-o;oHlimethyl-l^^ 
25 ethanol, M.W. - 314.4, was dissolved in dimethyl sulfoxide <pMSO, sterile cell culture 
grade, Sigma Chemical Company, St Louis, MO) to form a 12 mM solution of diat IRM. 
The IRM sohitions were stored in aliqnots at -20^C. Unless otherwise specified, IRM 
was added to cell cultures to a final concentration of 3 /iM. 

tbdess otherwise indicated, all pDC cell ccdtares were maintained in X-Vivo 20 
30 medium (BioWhittalj»r, Inc., Walkersville, MD) at 37**C wifli 5% CO^. 

Antibodies used for positive selection and depletion of pDC include BDCA-2 and 
BDCA-4 microbeads (Milt^yi Biotec, hic, Auburn, CA). Biotin-labeled monoclonal 
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antibodies were used to obtam pDC by negative selection; these inclnde CDS, GDI lb, 
CDllc, CD14, CD19, CD56 (AnccU Corp., Bayport, MN). Antibodies and fluoiochrome- 
labded leagarts for flow cytometry include HLA-DR-PecCP, 0)123 CI]>3-R0)-PE, 
CD80-PE, CD86-PE, biotin-labeled CCR7, streptavidin-PE, Tm-OhmC, 

TNF-a-PB, D>l2p40/70-EITC, IL-12p40/70-PB Phanningen, San Diegp, CA), IFN- 
cfi-FirC and IFN-cC-PE (Chromaprobe Inc., Aptos, CA). Non-specific binding to Fc 
receptors was prevented nsing IgG (Whole molecule. Pierce Chemical Company, 
Rockford, IL) or FcR blocking reagent (Miltenyi Biotec, Inc.). 

IntraceUular flow cytometrywasperifonned using the CytoStain Kit containing 

GolgiPlug (BD Fhaimingen). 

HSV-1 (Maclntyre) was obtained ftom Amencan Type Cultuxe Collection (ATCC, 
Manassas, VA). LPS was obtained fiom Sigma Chemical Conipany, St Loms, MO. 
Recombinant human cytokines IL-3 and iGM-CSF were obtained &om R&D Systems, 
Inc., Minne^olis, MN and rIFN-cff was obtained fixon PBL Biomedical Laboratoiies, 
New Brunswick, NJ* 

nvample 1 ^ PPMC isolation 

PMBCs wrae isolated fix>m whole blood anti-coagulated with EDTA by density 
gradient centrifiig3tion using Histopaque 1077 (Sigma Chemical Conipany, St Louis, 
MO) as recommended by the manufecturer. The isolated mononuclear cells were washed 
twice with Hank's Balanced Salts Solution (Celox Laboratories, Inc., St Paul, MN) and 
resuqjended in complete RPMI (cRPMI; RPMI 1640, 25mMHEPES, 1 mM sodimn 
pyrovate, 0.1 mM non-essential anuno adds, 1 mM L^glutamine, 1% 
penicillin/slicptomycin. 5x10^ M 2rmercaptoBfhanol and 10% heat-inactivated fetal calf 
serum (PCS, Celox Laboratoiies, Inc. or Hyclone Laboratoiies, Inc., Logan, UT)) or 
Vivo 20 medium (BioWhittaker, Inc., Walkersville, MD). 

Kvflinple 2 - Plasmacvtoid DC isolation 

Human pDCs were isolated from PBMC by immunomagaetic bead positive 
selection accordiug to the mauufactiuCT's instructions ^Nfiltenyi Biotec, toe. Auburn, CA). 
Briefly, PBMC were incubated with pDC-spedfic antibodies, BDCA-2 or BDCA-4, and 
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fhe labeled (»IlBweiecoUectedTvithaMiltra3dI£coh^ The posidvely selected cells 
were tesuspeoded in X'-Vivo 20 medhxm. 

Human pDC were also enriched by negative selection fiom FBMC by depleting 
lin^ ceUs. Briefly, PBMC isolated fiom 120 mL whole blood were zesuspeoded in 1 mL 

5 PBS, 1% BSA, 1 mM EDTA and incubated wilh biotinrlabeled antibodies specific for 
CD3, CD14, CX)19, CDS6 and in some cases CDl lb and GDI Ic, at a final concenttation 
of 100 iig/wL for each antibody. Afler IS minutes of incubation at 6-12°C, the cells were 
washed and incubated with either streptavidin microbeads or anli-biotin microbeads for an 
additional 15 mnuites at 6-12*C. Aitesr waslung» the unlabeled firaction was collected on 

10 MDtenyiCSorI£cohmmsandthecellswereresuq)6ndedinX-Vivo20 ThepDC 
peculation, HLA-DKV CD123™, was loutmely S-10% of the final preparation as 
conqrared to 0.1-0.5% of the starting PBMC population. 

Example 3 - Intracellular cvtokme detection determmed bv flow cvtometrv 
15 Cells were incubated at IxlO^/mL in X-Vivo 20 medium (BioWhittakor, Inc.) and 

stimulatedwifhIRMfor 1 hour. After stimulation, 1 iiLBrefeldin-A(GolgiPlttg,BD 
Phanmngen, San DiegpfCA) was added for every mL of ceU culture medi Thecells 
w^ then incubated overnight at 37°C with 5% CQz , not exceeding 12 hours. The cells 
were washed and resuspended in Phanntngm Stain Buffer-BS A (BD Pharmingen) two 

20 times. Fr rgr^r*^ ^nr^ tilnnlrfti^ -arifh TminmftPiirft mniigfl TgG (Whole MnlemiTe^ PiarRft 

Chemical Conqiany) (100 mL/10^ cells in 100 of staining buffer for 15 minutes at 
4^C). Cells were then washed with staining bufG^ and then stained for sui&cea^ 
(1 0 (iL antibody in 50 |iL staining bufi^ for 30 minutes at 4^C). Cells were then washed 
and resuspended in Cytofix/Cytopecm (BD Pharmingen) to fix and penneabilize tiie cells. 
25 After washing with Penn/W ash solution (BD PhannixigenX Ihe cells were stained for 

intracellular cytokines with anti-TNF-*a or anti-IFN^ fluorocfarome-labeled antibodies for 
30-45 minutes at 4°C. Finally, the cells were washed and resuspraded in staining Buffer 
and analyzed using a FACScan FLOW cytometer and CellQuest software (BD 
Biosdences, San Jose, CA). 

30 
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Exgm plB 4 ^ QHstifflulatarv Maiker E xpiession detemrined by flow cytomefry 

BDCA-2 or BDCA-4 purified cells were treated 24 or 48 hours in X-Vivo 20 

medhnnwitii lOOOUAnLrIL-3, lOOOU/mLdEN-aorlRM. 

Pifjftr tA y taining, tlift ftellfi were washed in Pharminpea Stain Buffer-BSA. The 
S cells were Ibea lesuspended in Phatmingen Stain BuJETer-BSA and fluorochnnne-labeled 

antibodies spedfic to C3580, CaJ86, or CD40 were added. After 30 minutes at 4''C, the 

cells were washed and analyzed by flow cytometry. 

Eratmle S ^ ChemoldnB Receptor Bxp r^^^'"" H^emriTied by flow cytometry 
10 BDCA-2 or BDCA-4 cells were purified and treated as described in Example 4» 

except that the fluorodxrome-labeled antibodies weare specific to CCR7. 

Example 6 ■ Cytokine and Chemokit i^ analyns hv real-time (RD PGR and BLIS A 
C^kine and chemokine expression were evaluated by RT PGR. PBMC and 

15 BDCA-2'pmifiedpDC were stimulated in 24-weU plates with 3 Vehicle control 
cells were treated witiiDMSO. Cdls were incubated fbrdfher one or two hours at 37°C. 
At the indicated times the cells were harvested by gently pipeting the cells into a 1.5 mL 
Eppend0rftubeandcen1rifligingat4OOxgforlOminat4*^^ ThesiqjKtnataDtwas 
removed fiom the tube and the cells were Ij^cd wifli 1 mL of TRIzol Ohvitrogen Corp., 

20 Carlsbad, CA). KNA was purified fi-om the sanq)les and treated with DNase I (hrvitrogen 
Corp.) to remove contamiiiating genomic DNA, after which tiie sarcples were re-extracted 
witiiTIUboL Fmal peUets were suspended m 10 /iL of water. 1/«L was dilu^ 
the RNA was quantified by absoxbency (Abszeo)- 

The RNA was reverse-transcribed using SujierScript First Strand Synthesis System 

25 for RT-PCR (hivitrogen Corp.). Primers for quantitative PGR were generated using 
Prhner Express (AppUedBiosystcmsChroup, Foster City, CA). Bach primer set was 
designed to amplify genomic DNA and was tested against a sample of human genomic 
DNA to verify the ampHcon size. The primer sets are shown in Table L QuantitativePCR 
was performed on an ABI PRISM™ 7700 Sequence Detector (Applied Biosystems 

30 Groiq>). Amplifiedproducts were detected using SYBR® Green PGR Master Mix 

(Applied Biosystems Group). Each primer set was tested in triplicate for each sample. 
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PGR was peEfomied for fhirty-five oydes for 15 seconds at 9S**C and 1 minute at 
preceded by incubadon fi>r 2 minutes at SO'^C and 10 nmxutes at 9S''C 

The instrument software calculated the nuxnber of cycles, designated Cb required 
for tbe accumulated signal to reach a designated tbxeshold value at least 1 0 standard 

5 deviations greater than the baseline. TheQvalueis tfaenprapordonaltolhennmb^of 
starting copies of the target sequence. Relative quantitation of ggne expression was 
performed using the MQ method (User Bulletin it2. Applied BiosystCTis Group). Briefly, 
the fold change in expression was calculated relative the expression of GAPDH using the 
following formula: 

10 Fold Change = 2-^^^^ 

where MQ [Ct gene of interest (stimulated sample) - Ct GAPDH (stimulated san5}le)] - 
[Ct gene of interest (vehicle control) - Ct GAPDH (vehicle control)]. 

Cytoldne and chemokine protein levels were measured from tissue culture 
sq>ematants or cell extracts by ELISA. Human TNF, IL-12, IL-IO (standard IL-10 assay 

15 and IL-10 Ulfrasensrtive), IL-6, IHRA, MCP-1, and IVQp-'laELISA kits were obtained 
from BioSource International, Inc. (Camarillo, CA). Human Mip-3a and MuM-Species 
IFN-a BLTSA kits were obtained from R&D Systems (Minneapolis, MM) and PBL 
Biomedical Laboratories (New Brunswick, NJ), respectively. Human IP-10 EIJSA kits 
w^e obtaiued from Cell Sciences, Inc, (Norwood, MA). All ELISA results are expressed 

20 in pg/mL, The limit of reliable detection for all ELISA assays is less than or equal to 40 
pg/mL, except for IL-10 Ultrasensitive assay which is 1 pg/mL. The Multi-Species lEN-a 
ELISA assay specifically detects all of the human IFN-a subtype exc^t IFN-oF ODFN- 
cfll). 

25 Kynin plB R - T-cell activation assay 

Frozen naive cord blood CD4VCD45RAVCD45RO' T-cells were obtained from 
AllCells IXC (Berkeley, CA) and thawed according to die manufacturer's 
reconunendatioiL Briefly, frozen cells were thawed in a 37°C wato: bath and transferred 
to 15 mL corneal tubes containing 300 ^g DNase I (Stesncell Technologies, Inc., 

30 Vancouver, British Columbia). X-Vivo 20 media (BioWhittaker, Inc., WalkersviHe, MD) 
was slowly added to die cells bringing the volume i]p to 15 mL. The cells were washed 
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twDtimesl>yccotrifiigationat200xgforl5iiainitBs Cdlswae 
SnaSSy lesuspended in X-Vivo 20 medmm at 2x10^ cdls/mL. 

JiBsmacytoiA dendritus cells were prepaied by positive selection wifliBDCA-4 
miaobeadsCNfilteii]iBiotec»Iac^Ai]btiin,CA). The pDC were co-cultaredvnfhnaiVe 
cordblood T-cdls at an emidied-pDC to T-cefl ratio of 1:10 (1x10* pDCAnLrlxlO* T- 
ceUsAnL per well) in X-Vivo 20 medium. At flw initiation of cnltuie, flw cells were 
treated wiliiIL-3 [1000 U/mL],IEN-a [1000 U/inL],IRM or vehicle (DMSO). After 72 
hr, cdl-ftee siqjematants were collected and analyzed for lENhi IL-13 and IL-10 by 
EUSA. 

Kvample 9 - "Rnlianced Snrvival 

Isolated pDCs were obtained as described in Bxanqile 2. The isolated pDCs were 
incubated in wifli and without KM. Cell viability was measured in both cultures by flow 
cytometty after 24 hours and again afi^ 48 hours. 

T^irample 1 " - Ptipatinlri^^ jReflaptnr Bmression Screening 

Ap(qnilatianofplX;scanbeobtamedasde8cribedinExample2. ThepDC- 

containing cell population can be incubated at IxlO'AuL in X-Vivo 20 medium 
(BioWHttaker, Inc.) and stinnilated wifli IRM (1 - 10 pM) for 1 hour. Oiemokine 
eaqnession canbe determined according to the mefliod of eilJier Example 5 or Example 6. 

Bxmmle n -TreatmmtUsinpnDCPQiidati o nBimchedfor^llsExprWMP 
Receptor 

Plasmacytoiddeodntie ceils can be obtained fixim apalient as d^cribedin 
Example 2. The isolated pIXils can be co-stininlated with antigen (e.g., tetanus toxoid^ 
and IRM (1 pM - 10 /dVO ftom about 1 hour to about 24 hours. 

Stimulated pDCs exptessng levds of chHOokine recqitor can be screened as 
described in Example 10. Plasmacytoid dendritic cells expressing high levels of 
chemokine receptors can be sorted by flow cytometry. The pDCs expressing diemoldne 
receptor can be resuspended in X-Vivo 20 medium. 
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Plasmacytoid deadritic cells expressing fhe antigea and eDq)r6ssii^ high levels of 
cbemoktne xeceptor can be leintroduced to the patiesit mtmvenously or by subcutaneotis 

5 Statistical Methods 

Figure 3 shows data tiiat were exanuned separately foir each co-stimnlatoiy ms&sp 
and time point 

Hgure 4 shows an analysis of variance (ANOVA), with percent viable as the 
response variable and explanatory variables for donor and treatment, performed on the 
10 nnbroDsfoxmed and arcsin-transfoxmed data sq^aiately for 24 and 48 hour time points. 

Pairwise comparisons of IRM4reated cells to the control group were performed using the 
Dmmett adjustment to pi^erve the overall 0.05 level of significance. If there were 
discrepand^ between tiie 2 metiiods, the results from the arcsin transformed data were 
reported, 

15 

The complete disclosures of the patents, patent documents and publications cited 
herem are incorporated by reference in their entbety as if each were indrwdually 
incorporated. In case of conflict, the present specification, including definitions, shall 
control. 

20 Various modifications and alterations to this invention will become q>parent to 

those skilled in the art without departing from the scope and spirit of tins invention. 
Illustrative embodiments and exanqiles are provided as exan^les only and are not 
intended to limit the scope of the present invention. The scope of the invention is limited 
only by the claims set forth as follows. 

25 
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"What is Claimed is: 

1. A mefhod of eohaacing antigen presentadon by dendiiiic cells fn vttro, the method 
comprising: 

(a) exposing an isolated d^dritic cell population to an antigen; 
5 (b) contacting liie isolated dendritic ceflwift an iBmimereq)©^ 

molecnle that is an agonist of Toll-like receptor 6, Toll-like receptor 7 or Toll-like receptor 
8; and 

(c) allowing the dendritic cell to process and present the antigen. 

10 2. The mefhod of claim 1 wherein flie antigen is derived from neoplastic cells, 
derived from an infectious agent, or is recombinantly derived. 

3. The mefhod of claim 1 wherein the immime response modifier molecule is an 
agonist of Toll-like receptor 7. 

15 

4. The method of claim 1 wherein the immune response modifier molecule is selected 
from the group condsting of imidazoquinoline amines, imidazopyridine amines, 6,7*iused 
cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines, thiazolo* and 
oxazolo- quinolinamines and pyridinamines, ioudazonaphthyridine amines and 

20 tetzahydroimidazQnaphthjddine amines, and pharmaceutically acceptable salts Ih^reof. 

5. The method of claim 4 wherein the immune response modifier molecule is selected 
from the group consisting of imidazoquinoline amines and 6,7-fiised 
cycloalkylimidazopyridine amines, and phannaceudcally accq)table salts tfa^eofl 

25 

6. The method of claim 1 fiirther comprising detecting the antigen presentation. 

7. The method of claim 6 wherein detecting antigen presentation comprises: 
(a) contacting the activated dendritic cells with naive T-cells; and 

30 (b) detecting production of one or more cytokines that are produced by T-cells 

as a result of antigra presentation by dadritic cells. 



-67- 



wo 03/020889 



PCT/US02/27393 



8 . Hie metliod of claim 7 wherein liie one or more cytokines compaso IFN-r or IL- 

9. Hie method of claim 1 wherein the dendritic cells are plasmacytoid dendxilic cells. 

10. An isolated dendritic cell population produced by tbe process of: 

(a) exposing an isolated dendritic cell population to an antigen; 

(b) contacting the isolated dendritic cell with an immune response modifier 
molecule that is an agonist of Toll-lifce receptor 6, Toll-like receptor 7 or Toll-like receptor 
8; and 

(c) allowing the dendritic cell to process and express the antigen. 

11. The method of claim 10 wherdba the immune response modifier molecule is an 
agonist of Toll-IikB receptor 7. 

12. Tbe method of claim 10 wherem the immune response modifier molecule is 
selected fiom the gjcoop consisting of imidazoquinoline amines, imidazcypyridine amines, 
6,7-fused cycloalkyiimidazopyridine amines, 1,2-bridged imidazoquinoline amines, 
thiazolo- and oxazolo- quinolinamines and pyridinamines, imidazon^hfbyridine amines 
and tetrahydroimidazonaphthyridine amines, and phannaceutically acceptable salts 
thereof 

13. The mefliod of claim 12 wherein die immune response modifier molecule is 
selected from the ffovp consisting of imidazoquinoline amines and 6,7-fus6d 
cycloalkyiimidazopyridine amines, and phannaceutically acceptable salts thereof 

14. The ceflpopuktion of claim 10 whei»in the airtigen is derived fi^Jmneopla^^ 
cells, derived from an infectious agent, or is recomWnantly derived. 

15. The cell population of claim 10 wherein the dendritic cells are plasmacytoid 
dendritic cells. 
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16. A mdbod of obtaining a populatiQii of mature dendritic cells* the method 
conqiiising: 

(a) adinmistedng an immime response modifi^ molecnle diat is an agonist of 
Toll-like iBcq^tor 6» Toll-like receptor 7 or Toll-like receptor 8 to a 5ul:rj6ct in an amount 

5 dSTective to mature dendritic cells of the subject; and 

(b) isolating the mature doidritic cells. 

17. The method of claim 16 wherein the mature daubitic cells are isolated fiom a 
blood sanqile of the subject 

10 

18. The method of claim 16 wherdn the amount of immune response modifier 
molecule administered to Ihe stibject is al least 0.001 ro^l^ 

19. The method of claim 16 wherein the dendritic cells are plaamacytoid dendritic 
IS cells. 

20. A cell population obtained by the method of claim 16* 

21. The metliod of claim 16 v^iereia the immune response modifier molecule is an 
20 agonist ofToll-like receptor 7. 

22. The method of claim 16 herein the immune response modifier molecule is 
selected fixnn the group consisting of imidazoqumoline amines, imidazopyridine amines, 
6,7-fiised cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines^ 

25 tiuazolo- and oxazolo- quindinamines and pyridinamines, imidazonaphdiyridine amines 
and tetrahydroimidazoEoaphthyridine amines^ and pharmaceutically acceptable salts 
thereof. 

23. The method of claim 22 wherein the immune response modifier molecule is 
30 selected fiom the group consisting of imidazoquinoline amines and 6 J-fiised 

cycloalkylimidazopyridine amines, and pharmaceutically accqptable salts thereof. 
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24. Amethod of detecting cytokine piodaction by aplasmacytoid dendritic celU fhe 
mediod coioprising: 

(a) contacting an isolated plasmacytoid dendritic cell with an inunune response 
modifier molecule that is an agonist of Toll-like receptor 6, Toll-Hke receptor 7 or Toll- 

5 like receptor 8 in an amount effective fbr inducing fbe plasmacytoid dendritic cell to 

produce one or more cytokines selected from 11^8, IP-10, DL-6, MlP-loi and IEN-(o; and 

(b) detecting production of at least one of the <yytokines by tibe draidritic cell. 

25. The method of claim 24 wherein the immune response modifier molecule is an 
10 agonist ofToU-like receptor 7. 

26* The method of claim 24 wherdn the immune response modifier molecule is 
selected from the groiq> consisting of imidazoqninoline amines, imidazopyridine amines, 
6,7-fused cydoalkylimidazopyridine amines, l^J-bridged imidazoquinoline amines, 
15 thiazolo- and oTcazolo- quinoEnamines and pyridinamines, imidazonaphfbyridine amines 
aad tehahydroimidazoni^jhliiyridine amines, and pharmaceutically accqitable salts 
thereof 

27. The mdhod of claim 26 wh^ein the immune response modifier molecule is 
20 selected from the group consisting of imidazoquinoline amines and 6,7-fused 

cycloaDcylimidazcpyridine amines, and phannaceutically acceptable salts thereo£ 

28. The method of claim 24 wherein the amount of immune response modifier 
molecule is provided at a comcentratLon of at least about 0.001 /iM. 

25 

29. The method of claim 24 wherdn the step of detecting production of at least one of 
the cytokines comprises detecting intracellular cytokine by flow cytometry. 

30. The metibod of claim 24 wherein the step of detecting production of at least one of 
30 the cytokines coiDpiises detecting extracellular cytokine. 



-70- 



wo 03/020889 



PCTAJS02^7393 



31. The method of claim 24 wherein fte step of detecting production of at least one of 
the cytokines conxpiises using an enzyme-linked inunimosorbeat assay. 

32. The method of claim 24 wherein the step of detecting production of at least one of 
tiie cytokinBS conqmses detectoig mRNA. that encodes fhe cytokine in fhe plasmacytoid 
dendritic cetL 



33. A method of detecting expression of co-stimulatoiy markers by plasmacytoid 
dendritic ceQs, fhe method comprising: 

10 (a) fCTtacttne m igftlated plguanacytoid dendritic cell with an immune lesponse 

modifier molecule that is an agonist of Toll-like receptor 6, Toll-like receptcxr 7 or ToU- 
Uke rece|rtor 8 in an amount efEective for indudng the plasmacytoid dendritic cell to 
express one or more co-stimulatory maik^ and 

(b) detecting the e^ipression of at least one co-stimulatory maricerby Ihe 

15 plasmacytoid dendritic cell. 

34. The method of claim 33 wherein &e immune response modifier molecule is an 
agonist of Toll-like leceptcnr 7. 

20 35. The method of claim 33 herein fhe immune response modifier molecule is 

selected fiom the groi^ consisting of imidazoquinoline amines, imidazqpyridioe amines, 
6»7-fiised cycloall^ylimidazopyridine amines, l,2'-bridged imidazoquinoline amines, 
thiazolo- and oxazolo- quiDolinamines and pyiidxoamines, imidazonaphthyridine amines 
and tetrahydroimidazon^hlfayridine amines, and pharmaceuticany acceptable salts 

25 thereof. 



36. The method of claim 35 wherein tibe immune response modifier molecule is 
selected fiom the groxq) consisting of imidazoquinoline amines and 6,7-fiised 
cycloalkylimidazopyridine amines, and phaimaceutically acceptable salts thereof 

30 

37. The method of claim 33 vAisstdn the amount of immune response modifier 
molecule is provided at a concentration of at least 0.001 iM. 
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38, The meOiod of claim 33 wherein fhe co-stinmlatcxry loarker comprises CD80» 
CD86, CD40, or HLA-DR. 

5 39. The method of claim 33 i^riiesrdzi fhe step of detecting ^ression of at least one co- 
stimnlatory marker comprises nsing flow cytometry. 

40. The method of claim 33 wherein fhe step of detecting expresedon of at least one oo- 
stimulatory marker comprises immunological detection of at least one co-sritimlatory 
10 maiker onfhe cell surface of aplasmacytoid dendritic cell. 



41. The method of clahn 33 wherem fhe step of detectmg esqpression of at least one co- 
stimulatory maik^ comprises detecting mSNA that encodes fhe co-stimulatQiy marker in 
fhe plasmacytoid dendritic cell. 

15 

42. Amethod of euhancing survival of isolated plasmacytoid dendritic cells, fhe 
method comprising: 

(a) contacting a population of isolated plaanacytoid dendritic cells with an 
immune response modifier molecule that is an agonist of Toll-like recq>tor 6, Toll-like* 

20 receptor 7 or Toll-like receptor 8 in an amount effective for enhancing survival of fhe 
plasmacytoid dendritic cells; and 

(b) tncubadng the plasmacytoid dendritic cells under conditions so that at least 
30% of fhe plasmacytoid dmdritic cell survive for at least 48 hours. 

25 43. The method of dann 42 wherem at least 50% of the plasmacytoid dendritic cells 
survive for at least 48 hours. 

44. The method of claim 42 wherem at least 70% of the plasmacytoid dendritic cells 
survive for at least 48 hours. 

30 

45. The method of claim 42 wherdn at least 75% of the plasmacytoid dendritic cells 
survive for at least 48 hours. 
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46. The method of claim 42 wherein the immme r^onse modifier molecule is an 
agonist of Toll-like receptor 7. 

5 47. The method ofclaim 42 herein llie immme ires^nsem^ 

selected from the group cansistmg of imidazoquinoline amines^ imidazopyridine amineSy 
6 J-fiised cycloalkyltmidazopyiidine amines, l,2-l)iidged imidazoquinoline amines^ 
fhiazolo- and oxazolo- quinoUnamines andpyiidinamines^ iTirn'<^fl7:nnaphfhy ridTTie amines 
and tetrahydn)iimdazonaplxth]aidtne amines^ and phaxmaceutically acceptable salts 

10 them)£ 

48. The method of claitii 47 wherein the inmume response modifier molecule is 
selected from the groiq> consisting of imidazoquinoline amines and 6,7-fiised 
cycloalkylimidazopyridine amines^ and phannaceutically acceptable salts thereof 

15 

49. A method of detecting eaqiression of chemoldne receptors by plasmacytoid 
dendritic cells, the mettiod coo^rising: 

(a) contacting an isolated plasmacytoid dendritic cell with an immune response 
modifier molecule that is an agonist of Toll-like receptor 6, ToU-like receptor 7 or Tollr 

20 like receptor 8 in an amount efTective fiir indndng the plasmacytoid dendritic cell to 
express one or more diemoldne xecqitois; and 

(b) detectuig eqiression of at least one chemokine receptor. 

50. The method of claim 49 wherein the immune response modifier molecule is an 
25 agonist of Toll-like receptor 7. 

51. The m^od of claim 49 wherein the immune response modifier molecule is 
selected fi:om the group consisting of imidazoquinoline amines, imidazopyridine amines. 
6,7-fused cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines, 

30 thiazolo- and oxazolo- quinolinamines and pyridinamines, imidazon^fathyridine amines 
and tetrahydroimidazon^hthyridine amines, and phatmaceutically acceptable salts 
thereof. 
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52. The m^od of claim 51 m^erein the immune response modifier molecule is 
selected fit>m ttie group consasting of imidazoquinolxne amines and 6,7-fiised 
cycloalkylimidazopyridine amines, and phacmaceutically acceptable salts ttieieof 

5 

53. The mefhod of claim 49 wherrin fhe amomxt of immune response modifier is 
provided at a concCTtradon of at least 0.001 fiM. 

54. The method of claim 49 ivherein the chanokme receptor is CCR7. 

10 

55 . Hie method of daim 49 whi^dn fte step of detecting expression of at least one 
chemokme lecqitor comprises deteding i^iegulation of chemokine receptor expressicm 
or do^vn-regulation of chemokine receptor escpression. 

15 56. The method ofclaim 55 >«dia:ein the 

ch^okine receptor comprises fhe tise of flow cytometry. 

57. The mefhod of claim 55 \rfierein flie stqp of detecting escpression of at least one 
chemokine receptor comprises nsing an enzyme-linked immunosoibmi assay. 

20 

58. The method of claim 55 wherein fhe st^ of detecting expression of at least one 
chemokine receptor comprises detecting mKNA that encodes the chemokine receptor in 
fhe plasmacytoid dendritic ceDs. 

25 59. A mefhod of identifying a compound that selectively induces production of a 
chemokme receptor by plasmacytoid dendritic cells, the mefhod comprising: 

(a) obtaining a population of cells ttiat includes both inflammatory cytokme 
producing cells and plasmacytoid dradcitic cells; 

(b) contacting the population of cells with a test compound; 

30 (c) deteiinining the amount of chanokine receptor present in die population of 

cells contacted widi the test compound; 
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(d) ffftt fiftniTiing the amount of infiammatoxy cytoldne(s) present in Hie 
population of cells contacted with the test compoimd; and 

(e) identifying the t^ con^oiind as a selective inducer of the chemoldne 
leceptor if the chemoldne lecqptor is present in the population of cells after contact with 

5 the test conq)ound in an amount at least three times greater than the amount of 
inflammatoiy cytokme(s) preseat in the population of cells. 

60. The method of claim 59 wherein the amount of chemoldne receptor is detomined 
by flow cytometry. 

10 

61 . The metibiod of clahn 59 wherera the amount of inflammatory cytokine(s) is 
determined fiom culture supematants using an enzyme-linked immunosorbent assay or a 
bioassay. 

1 5 62. The method of claim 59 wherein the amounts of chemoldne receptor and 

inflammatoiy c}^okme(s) are determined using one or more methods selected from the 
gcovp consisting of Northern blotting. Western blotting, and real-tune PCR. 

63. The method of claim 59 wherein the inflammatory cytokine is TNF-a or ILrl2.' 

20 

64. The method of claim 59 wherein the population of cells is contacted witii the test 
compound at a concentration of from about 0.005 pM to about 5mM. 

65. A method of prq}aiing a cell population enriched for cells that express a 
25 chemoldne r6cq)tor» the method conxpiising: 

(a) contacting an isolated plasmacytoid dendritic cell with an immune response 
modifier molecule that is an agonist of Toll-like receptor 6, Toll-like receptor 7 or Toll- 
like receptor 8 in an amount effective for inducing Ihe plasmacytoid dendritic cell to 
express one or more chemoldne receptor, and 
30 (b) enriching the cell population for cells that express a chemoldne receptor. 
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66. Tbe metiiod of claim 65 wherein the immune lespime modifier molecule is an 
agonist of ToU-lite receptor 7. 

67. The me&od of claim 65 wherein the iomnxae leqyonse modifier molecide is 

5 selected fiom the group consisting of imidazoquinoline amines, imidazopyridine amines, 
6,7-fiised cycloaUt^imidazopyiidine amines, 1,2-bridged imidazoquinoline amines, 
fhiazolo- and oxazolo- quinoHnanunes and p^dinamines, imidazonaphthyridine amines 
and tetrahydtoimidazonaphthyridine amines, and pbamiaceutically acceptable salts 
thereo£ 

10 

68. The mdhod of claim 67 ¥^eiein the immune response modifier molecule is 
selected from fiie group consisthig of imidassoquinoline amines and 6,7-fiised 
cycloalkylimidazopyridine amines, and phannaceutically acceptable salts thereof. 

15 69. The method of claim 65 wherein the step of eoridiing the cell population 

conqprises selectively removing cells that do not express chemoldne receptor fiom the cell 
population. 

70. The method of claim 65 wherein the s^ of enriching the cell population 
20 comprises: 

(a) contacting tbe cell population with a substrate tfiat selectively bind cells 
that express a chemoldne receptor to a substrate; 

(b) allowingihe substrate to revorsibly bind cells that express a chemoldne 
recq>tor; 

25 (c) removing unbound cells; and 

(d) collecting the bound cells. 

71. The method of claim 70 wherein flie selective binding conqpxises adsorption or 
immunosozptioxL 

30 

72. Tbe method of claim 65 iniierem &e chemoldne receptor is CCR7. 
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73. A population of plasmacytoid dendritic cells enriched for cells that express 
chemokine leceptois prepared by the method of claim 65. 

74 The cell population of claim 73 ^eacein the chemokine receptor is CCR7. 

5 

75* A method oftreating a disease compriaing: 

(a) cQntacting an isolated plasmacytoid dendritic cdl with an immune response 
modifier molecule that is an agonist of Toll-like reciq^tor 6» Toll-like receptor 7 or ToU- 
Eke receptor 8 in an amount effective for inducing 4ie plasmacytoid dendritic cell to 

10 express one or more chemoldne recqptots; 

(b) contactmg the population of plasmac^id dendritic cells widi an antigen 
associated with the disease; 

(c) enridnng the cell population for cells expres^oig a high level of at least one 
chemoldne receptor; and 

15 (d) administering the enridied ceU population to a patient 

76. The method of claim 75 wherdn the immune response modifier molecule is an 
agonist of Toll-like receptor 7* 

20 77. The method of claim 75 vilerein the immune response modifier molecule is 

selected fiom the group consisting of imidazoquinoline amines, imidazopyridine amines, 
6J-fased cycloalkylimidazopyridine amines, 1,2-bridged imidazoquinoline amines, 
thiazolo- and oxazolo" quinolinamines and pyridinamines, imidazon^hthyridine amines 
and tetrahydroiDaidazonaphthyridine anoines, and pharmaceuficaUy accqitable salts 

25 thereof 

78. The method of claim 77 whensm the immune response modifier molecule is 
selected fixmi the group consisting of imidazoquinoline amines and 6,7-fijsed 
(^loalkylimidazopyridine amines, and phaimaceutically acceptable salts thereof 

30 

79. The method of claim 75 wherem the disease is a neoplastic disease and tiie antigen 
is derived fiom neoplastic cells. 
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80. Th© method of claim 75 wherein the disease is caused by an infectious ag«at and 
the antigen is derived fiom fhe infectious agent 

81. TbQ method of claim 75 wherdn fhe antigen is reoamibinantly derived. 

82. A meflhod of pi^aiing a ceUular adjuvant far fte treatment of a disease 
compnsing: 

(a) . maturing plasmacytoid dendritic ceDsfevftro by tr 

with an immune response modifier molecule fliat is an agonist of Toll-like receptor 6, 
Toll-like iecq>tor 7 or Toll-tike receptor 8; and 

(b) eaqwsing fhe mature dendritic cells to an antigen associated with said 

disease. 

83. The metiiod of claim 82 wherdn tiie immune response modifier molecule is an 
agonist of ToU-'like receptor 7. 

84. The method of claim 82 wherein the immune resq[>onse modifier molecule is 
selected ftom the groi5> consisting of imidazoquinoline amines, imidazopyridine amines, 
6,7-fiised cycloalkyKmidazqpyridine amines, 1,2-hridged inudazoquinoline amines, 
thiazolo- and oxazolo- quinolinamines and pyridinamines, imidazon^hfhyridine amines 
and tetiahydioimidazonaphthyridme amines, and pharmaceutically acceptable salts 
thereof. 

85. The method of claim 84 wherran the immune response modifier molecule is 
selected fiom the group consisting of imidazoquinoline amines and 6,7-fiJsed 
cycloalkylimidazopyridinB amines, andpharaiaceuticajly acceptable sails Ihereof 

86. The method of claim 82 wherein the disease is aneoplastic disease and tiie antigen 
is dedved fiom neoplastic cells. 



-78- 



wo 03/020889 



PCT/DS02/27393 



87. The melliod of claim 82 wliemn fhe disease is caused by an infisctioos agent and 
ttie antigen is derived fiom the infectibiis agetiL 

88. Tlie method of claim 82 herein fhe antigen is xecombinanQy derived. 

89. A method oftceating a disease caniiirisingadminist^^ 

dose of the ceUnlar ac^uvant of claim 82 to a moLjjnjm ^ in need of such treatment 

90. A ceUnlar a^nvant prepared by fhe method of claim 82. 

91. A mefhod of treating a dLsease conqxrising administetmg a th era pe u t i cally effective 
dose of plasmacytoid dendritic cells that have been matured by stimulaticm with an 
xmnnme re^Kmse modifier molecule Ifaat is an agonist of Toll-like receptor 6, Toll-like 
reenter 7 or Toll-like leceptor 8 to mammal in need of such tceatmeoL 

92. The method of daim 91 wfaemn file disease is a neoplastic disease. 

93. Ibe mediod of claim 91 whetein flie disease is a Tli2Htnediated disease. 
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